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(54) VOLTAGE GENERATING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize an inter 
voltage generating circuit which operates stably at high 
speed even when the absolute values of the power- 
supply voltage of a dynamic RAM and an internal power- 
supply voltage become small. 

SOLUTION: The internal voltage generating circuit 
consists of an analog- digital converting circuit A/D 
which holds MOSFET control signals MC1 to MCn, 
generated by quantizing the potential difference between 
the internal power-supply voltage VDL as its output and 
a reference voltage VREF, selectively at high or low level 
in corresponding combinations, a digital step-down 
circuit DVG including potential control MOSFETs P1 1 to 
P1n to be in a parallel state turned on and off selectively 
by receiving the MOSFET control signals MC1 to MCn 
corresponding to their gates, and an analog step-down 
circuit which has its output node coupled with the digital 
step-down circuit DVG in common and controls the gate 
voltage of other potential control MOSFETs on an analog 
basis to generate the specific internal power-supply voltage 
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(57) [flSfl (4>S S> 

Krai DblUISI RAM (dynamic RAM) 3 .iSMST VDD S LH¥ 3§! a» VD.L'2| Baa?* AtiKS •SSOBE 

3^01 s'AiiHi wsri Emm mh lh* asr #a ..as* ga^ciy 

bib ^& lh^ aer wa- , 3 *qei lh¥ asi asr vd lhk ?(b as* vre F2fsy Xfpisj a*i 

»i;°oW20; M OSF.E.T. MCH di.MC 1 ^ MC.nl, PlSt^S&as a^^Oj pH3I (high) ^IjUeyel) 
£££ 7<ieill (low level) 2KD XJLfe 'Qfe-SZl (analog) 
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(digital) 68 ». 5|£ A / D2^ , 
95a1a^3 MDie ' (sate) OH CHSt> M'6'S.FET 7501 ,dS MCJ-MCnl »H. a^Oil ,S (on). ..a? 
fiii (off) 3 a SSI HOi MOSFE TR'1 t ~P1 nfit S(B) ; -Stt«J ClXlS (digital) 2,^ as>a VG?F , 
3"g^ kE <node) ^ UXIl (digital) "BST S3 DVGOtl 3.# CHS- H« TO MOSFE T2J Til 

0I& (gate) fl'SHB 0h=S3 (analog) HMW BlOi^U £S£j LH 



as asm aat^ pi-WP 11 ssi 
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mm 1 1 ra 1 21 asoi gsa hi isj asj- gggai ggsiei m 2 ej s° i ssgaiei moiou si ^ehoo 

g*ia3 CHlt* m 12) HICH d22) SE EDI (level) 1 ^ d^sjQIl £ (on) 2EHS S Bl I £2t{2| 
0)Ei°l SI i °J «lOi MOSFETi Stm «H2j d£) HIOISlSl ^dlSffi, SEtt, 

271 HI22| 32} SSgOfl SiOl 3 §01*171 271 HN 2| 3gf21= OB SI 22) SST1 a3& 311 » S 

2JS&SIS. 

t§.^ 2} S«MM SIO}. 
£71 Hl 'l2j HI01S|S=. , 

£i;woi £p| jq|2 2| g°J21 i§2| 2)5 32J2) d?ll biaShU, 3 221*1011 SUSIS 2212) d£i 
*Hi. §£r asah , 

&?\ xm §^ sis2j die n asioii emm gwssm.- a i 21 .raw d : ai ±§21 ■s&g.-z d^ 
oil °s and- aevei) em »u= dwsa (analog) • axu (dTfjitm) sisai mm) mm -aa s» § 
gog *(• sis. 

D§?i> 3] §?tf2M SiOj, 
271 OfefS3 (ana 1 03) • (digital) tl'S= . 

271 a rei raoi dS2i zfzwu assm 3 s^swhi 271 *i§ tisej §^ dsi s e wi em 

, 3 fcEl iEuAISHtglOi 2)*t 052, ^*1 3 H§iS)2J d2?l CHStt 271 HI 121 HIOI dSOI(?K) S 01 
£121' fcEJ -?|I0IM (gate) 1 Stltf 22! 211 HS2S ya o J »3 SIS. 
CS?tt 41 §^2 £:r §^30il SiDI. 

23i iisfe , «?i a 221 <s°roi etsia- a asej as* 2?i ;?is si's! s*« uiat> 2ie! Si 
<#£s *) as- sis. 

51 S^tf 1, S^tJ- 2, S?^3 £££ g^tflOll SiOj, 

&>9i ra 1 2j s$i raoisis= > uiinsj ?7i a sei (duty) 21 &± asi ?i-£s 271 ra raj a eft 

S$|6il BStS SEI (duty) 21 VH If£ a^ SQ (duty) 10|sl£g SSHii 2!0|3., 

2P| 12| XllOI-dSS: , &71 fi'GS ffi-dSPh 8* 211 (level) £ S dP!S|0|| HIS. (level) S 

S 312! 2iP t^'ot tflssl- Wi£ t|S. 

6] 1, 2; I^S K #^4 011 SiCH. 

23i ra 1-si a^i «ioisis^ , 

mm eisa s sei (duty) 21 -ti^ ir^ dse «?i ra iij si f 2i ?3*ioi ©sis sei (duty) ej 
sei'"ai dfi:# is^tf sai (duty) raoisieei- , 

2^1 rai 2i s°r ssa2^ 271 ra t 21 m\ raoi mosfetsj si asm (sauce) saq Aioioii ^aan 

, 271 SN d±2| gfi ai^ (level) « « (on) 2CHM a X1l ; 1 £d-g2| jaiSJ MO.SF E 

T2h s(e) a^jtr 2101 ci* al *s*s t^ ssj- sis. 

7] 1 . iJ^?t» 2. §^3 ££fe i^tfAOjl S!OI, 

271 a 12| S*| XilO|£|£= , 

UiaSj oh§a S SEI (duty) 2| 1T>: d±M 7liS. 271 Ml 2j dST2| d*|01| WSiS SE| (duty) 2| 
m 1 ^ Mt± dSl 4S2€l' SEI (duty) a01i|S2K 

271 rai2| MQ\ M0SFET21 £312! (drain) £1 271 M'221 SSf S3§lh2l A10IM 

3, 27| gej dS2| EHIl (level) B d^sJOII 2 (on) 2EHS S a 1 E;3t*2j Xfl 221 WDS F 

e rah id) su*t as! &f ^g^s *i aa sis. 

8.) I , g^?* 2, §^ 3 ££= s^t,Moy SiQi, 

27i a 1 2i s*i raoisisc . 

bias) o h g£i g ? |o, jflQie (gaU) gojg 45^^ ^qje (gate ) g°r S|S2i , 

27i a i2i a°j- ssaai 27i a 121 a*i raoi mosfet2) a^ya <sauce) 2121^101011 s*iei3 

. 3 7UD1M (gate) Oil 271 7flOlM (gate) ' SgJ§ a 2 Sd«2) fl| 32) MO SFE T21 1(1) 5^ 32! 
211 i§£S »■ Bit mt$ SIS. 
91 §7^1011 2/01, 

271 a i2i a?i aoiiisir . 27i a 221 saoieia u\mv 715 asrei s?ie 2121 Hiasi-a ciigt!-. 271 hi 

12) HIOI dSl d^SjOII mm (level) E12 WLib tWEi°l MB SIS1 iEW 3J2! 311 ^9£S 
d°f WcS SIS. - 

m^tt I 0] S^tJ 1, SW 2, 3, §^ 4, S^* 1 ' 5. mm 6, g^?tl ?, EE= 

§^9 011 2101, 

271 S£| ITS SISH , 271 HI 1 2| S°i 271 HI 22) SS 52§D12J A10IOII gatl3, 3 

32-3 



shqjqa (conductance) J\ CH§S> SI 22| SIDi asi2| a«0H [Cfsn Q\^m3 (analog) 2MW Si 1 £a 

5a a 22i a*i such mosfeti sto 3221 a*i hows* wie aei 211 ^32^ tt aa »a a 

6PI aa gf£S , MSEI (memory) SMM LHSS 2012, 

^J22J aa£ , #71 OiiSEI (memory) 2335 §*|2J ~S feHI 5|£2| 1» SS^Ai §3*1 21 

eigss-ti" aa i& as. 

i 2) m i2j aaoi sas si i2i aa sgsur «a*ie! si 221 aa §332121 mm gi ^ehoa 

g*l£U2, CH§tt SI 12] SlOj d^2j <=>£ Ml (ie\ei> 8 ^H. AtPM S (on). &H£ 3 W J £3§2J 

otaia xii i a a^i moi m 6 s f e Tg sat*- si 1 2i a*i aoiassu- , 



32-4 



jfl ,oj aa g=g-Qf ^§a)oi g?\ aST A10IOII g»£|2, 2 aesSi (conductance) 7r 

CH§£T XB 221 HIO) <yS°J a?HHl KJS2 OferS2 (analog) 2H3WI Bt'hS SI 1 £2^21 Wl 22J 9*1 SIO) MO 
SFET1 £t,t^ SI 2 2) 3*1 SJ0iaS2r =?mi\H. £££h 

#71 si 25) asr ssaofl sioi 3 goixpi- #?i a 121 strafe cn si 221 asrs g^er 21 m.sss e a 
e/ ©a as. 

i 3] iJ^tT 1 2011 2JD). 

#71 a 1 21 a*i awaa= , 

^isjoi #71 a 2 si 3srnr ^§21 7i£ asrsj a«i» unasm. □ ssixkw ssre a*isi m 3sp sstr 
*n asar . 

#?i *i§ assi gei ast 3 a9ioii-2isKD -gwase. #71 a 1.21 sioi asp £§21 3&t*£s a«jsj 

Oil SS a«l (level) XILfe 0h&«S3 (analog) • ClXli (digital) Bfe- 1(1) *£!tr 321 21 ^ 

gog ff gof gfg gg. 

I .4 3 §7t, K 1 2 SE= 1 3 Oil SJCH, 

#71 *m §^ as= . #7i a 221 asroi eeia'ii e narsj asm #7i 7is aasj asii mat* 22! as 
s§-2s sj- asr oris as. 

ES^ST 1 5} Wt># I 2, I 3 EE= g^tTl 4W 2101,. 

#71 snej a?i sioias= . aiiasj e&s ^pi s sei (duty) si sjq ii asm 7i£s, #?i a 121 as/ 

2| 391011 itSSe'-^EI (duty) £1 £.q 3SS -43^f* 5 El (duty) HlOtaSS St}*]- 2012, 

#71 si 121 not ass , #7i *q v&-us& ss an <«evei) s a ^nae* aqqot ss an <iey©i> s 
a as 2i |g»s"tt asr titt as. 
»?«r 1 6i afi&r i 2, i S.ss i 4 01 2101, 
#51 si i °i 3*1 aojass , 

tiiim fens $j\ a sei (duty) si'-aw fe^-ass ?m& 4?i' 'a rsi aste) a*iM ssie -sei (duty) 21 
§q : #a iiacg g^tr =ei (duty) sicHasa) . 

#71 Si I 21 aST #71 a 12| 3*1 SI Ol HOSFE T2J 1HS ±£ (sauce) 2I-2) . AiqiOil g*|£(2 

#71 W± as2i 2UB ( level) » Mf2 aaisjOfl S (on) #£HS S ai SJ Ea^2| -SI -1 2| MOS^F 

e'tsi mm as case asr ar^- as-. 

i 7) Mlt* 1 2. 1 '3-i= S'^ 1 40)1 2101, 

#71 si '121 a 91 spasfe . 

biasj g&g ^71 §3 SEI (duty) 2| 'fijq Si aSS aiiS, #71 SI '1 '21 aST2| a?IOD (duty) 2| 

§e? §i aSS 4§#tT JSEI (duty) SICHaS2| , 

#71 SI I 21 fffl SIOI M0SFE T2) 5» ItlS- =^2! (drain) 21 #71 SH2I aST SSa2)2| AlOIOil ^5(l£l 
2 #71 gq &i aS2| Sfi ai (level) 1 ST2 >Hejsj(HI § (on) #EHE)2S SI I Eat! 21 SI 22I MOS 

f e T2i m(s) m& sei 2i «S2s y asr fees as. 

[#W i 8] mt> 1 2, S'^J 13 ££= I 4Wl SiCH, 

#71 si t 2i a *i siaass , 

waft srss a 9121 tuois (gate) asri ^at^Tiiois igate) asr ^ asa„ 

#71 Sh 21 a& #71 S1 121 a?l SlOi M0SFET2| SS ItJa (sauce). 2)2| AIOI Oil g«32 

, 2 a OIS (gate) Oil #71 TilOIS (gate). " aSTs IBS** 2 E?3S2i Si 3Sl MO S F E T2h atltT 22! 

2# ia2s t»- asr sf« as. 

®S21#Slt.^SJ 
[0 0 0 1] 

ETSOI ^tf7IS #OH 01 IS? a ST Sfe! SSOB £mi2 (Mil 19, EK3ILHS1 (dynamic) ^ 
rAm (SB (riindoa) aiAOi (access) Haa (memory) ) lOil LH#S LH* 3 ST 1HI aSS'3 §^ 2<*fJ 

a'.ersaoj oig&r2 msi ss&r 7iaoii utr 2oiek 

CO 0 0 2] 

[SEH2| 5113 CI-0ILH21 (dynanic) « HHSEI (memory) m (ceil) ?) 3X|#W UHx|£|2 £! 0II2EI (meabry) 01 
a 01 (array) > 3 7IS ^SfirfcE12 XILfe EIOILH 5 ! (dynamic) «| RAMpi 2{EK QOIIHS) (dynamic) IRA 
M SHSfe , S^aS2J DlSia- 222!a 7I12| aaWI WEL *ei 0«2E| (memory) CWEIIOI (arfjy> % 3 ^ 

a ?a asm sioiAi gsr aaoi aasm a 201 srqi, lh^ asr asp ^».5)2 ? £i¥ ssa an a 
Si rSAs : 3m 1 Sd gcH*tej lh^ aa asri smu. *t lh^ as2i aa^sAi sa^-aaoi m 
m. 

[0 0 0 31 
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tirgoi tisfttBp xj u~ 2\m sass 01 gawi sap, lh^ &a asi ^hio 

CKDILH^ (dynamic) ^ RAMI JHBfftP, 3 HIS MAI OS 21- H@ §»8gWOWKacK Oi 

DOILH5J (dynamic) g RA MDfl flflg Lfl£ B8f B« fflS VG= . 3B 2 4 CHI 08AIEISS, £1^ Bfl VDO 

a ois&p sss as as vddi ?i££ asisj ih* sa as vdli a^ia ^.m ^ qoilhsi 

(dynamic) S RAM2J ?S £|S0|j 5SSIQ. Ui^ BSriTtf VQ^ , 3 »3 S^ 

b dbgei ?is as vREFt bp □ tfiera eras w+wi(s) lh¥ aa as vdli are 

ga| -flS DA42F, □ nO\E (gate) DO H'E DA42J gfeP 91 (channel) «2j 3*1 

HOI MOSFET <S<* 6!flB BE»I« S Til ft» M^XI^E! (transistor) . 01 . MOSFETi 

ftP an §3 3HI01M (gate) § '3*1 &2}'MaX|£E1 (transistor*) 2| SSOIEP MJQ) R 5 i j3f fi(B).S«- 
ttD. 3*1 3901 MOSFETP5 1*1 ±a (sauce) £ SS 3S VD'DM BtKP. 3 HMB (drain) ^ LH^ 
aa as as gVDL§, a« HWJI '9\tt «B = -'(clanp> 351 ?d&M tBy (channel) «2| 37H2I aoi 
(diode) MO S F ETN5i-N53f OlgftP, S 
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xi 3*1 vssoii a&ap. lh^ 3s 3S svdl2> axi 3*1 vsssaei akhod= . #7i ztmpi) a 

g£7i Ett 3*1 sgsn *ttt §if c 4 7i gxiap. 

[ooo4] as as vdloi 715 as vrefsd we 3*is saa u¥. xm as oa4°i 
assi 3*1= . 3 a*i*KW iomii ybtxj7i ma am son ) - s*i not mosfetp 5 121 

(conductance) 71 91X12. LH " SS SS VDL2| 3*lzr .^SftfD. BE. LH" SS 89 VDLOI 715 
*<S VREFSP(*E1) Hlffl- 3*IS SPS U?. «S 94 SIS D A42| §q 3*1 = , 3£S 13 3*1 

»M triS2 £01X171 *l6B(UHS0il) , 3*1 fllOl MOSFETR5ISI ?m®± (conductance) 71 5101X12. LH" 

as *s vdlsj 3*1^ xtsiap. bi sat. mvas as vd 1.21 a?i= , 715 as vhefi wo oi 

tetS3~<anaiog) HMM HMH3. $a«!D. 

[0 0 0 5] 21 SUCH?! , CH3ILHSJ (dynamic) « RAM2I H9PN».- CH§Stl71 P01712, LH¥ SS SS VD 
LM CHSt §013 . 3*1 X0O1 MOS FE TP 5 l 2.SM &■ "?§ s^OI §SS»XI2, 3 AK>I* (size) 71- 

3 201(70 SO. 01 HI SOU, LH" 3S lt4J SIS VG2j OIOI01S (layout) ifi 3301 91X12, POILHS! 

(dynamic) « RAM2J Xlb|gil71 7»'B§a SAIN. 3 AKJI* (size) 21 CHSSHW 4^12 3*1 WIW MOSF 
E TP 5 i2J >j|OI§= (gate) SSOI 7) XI 2. LH^ 3S W« *IS VG£A|21 3*1 HI01 S5KJI HOISD. E, POI 
LH9J (dynamic) § RAM2| XI3SiW L101712, SS 3S VDD Si IH* 3S 3S VDL°I 3*171 SS 08 
1 MS 2. 5V (li (volt) ) SJ 1 . 6V SEW 5|£ §CH*I0I(71) £13 , &1S12 3*1 XOQI MOSFET 
p 5 121 (sauce) • EMfflAKJI 3S SI TttOIS (sate) : (sauce) Zt 3SPI S^aQ- 01 12b 3*1 H 
01 MO SF E TP 5 1 £1 ^.1 feSjOl XiSl£12, LH¥ 3S 8Ttf SIS VG£A12| §2 fe^OI .XI&HI21 SAJOfl, Til 
01 E (gate) ■ ±± (sauce) # 3S2| S^M 2JS12 3*1 Alibi MOSFET2I 3*| AflOi M^D\ Efct £01X12. 
LH^ 3S 3S VDL2J 3*171 §3S0I (71) £12, POILH^' (dynamic) § flAM£| §2101 g330l(7t) SP. 

[o o o 63 oi Bias* . asi as a lh^ as asei «oiM7i- sw'ia s^wie 2^2.1 saiwi ei 
son "-saws nfe ss tt«-as* .ase-aoi sa. 01 sss de mm£ . lh¥ 3s sisg ?nm a 

OILHSj (dynamic) « RAM #S| SStS SS1GI2. DOILH^i (dynamic) § RAM §2J »blga§ £2B 2!(HI 
[6 0 0 7 ] 01 «7IS 2 ^SjlJ a^J SSS . 01 SAIIAiei 7|s S! S^ESOilAJ gJS4XIB aoiD. 

[o g 0 8] 

mn£ *e^e>7i *ib 4=9] &m stoi saisi >^'s fcHfisja stpiror ?Hai &esi?fl ^ssis, ci#ai- s 

OIOIQ A- LH¥ 3S.&4S 6IS1 ^UI6^2 3 3SS Xi3SsK7} ESS! CH3ILH2J (dynamic) , *j R AM S 

oil siCH lh£ ^s iris tisi . 3 g^su lh¥ as asai ^ssi 715 ssara akdiei 3*i?is sa>sm2 

01E12J MOSFET aiOl 35:1 CHgB 2BJ-5S a^slCHI S>0l (high) SHU .'(level) SEc .Sap ,'(lo» level) 
B2 XIU= : 0»S3 (analog) PAI1 (digital) SS *ISa SEHOfl ^Sl MOI? (size. 

) i *<S£I2, -iEt!- 3 ?flblB (gate) Oil CH#tt M OS F E T J)|Ot 3S1 B?= 22.S aPJSjM S (on) UBi 
£E^ 2i (off) #EH£ lj a4=2| «| 1 21 3*1 HIOI MO SFE :T2hg(l) 5tfe PAI1 (digital) .SS SIS21 
, 3 iE (node) 71 ClAll (digital) SS SIS2KSS it'SJS. «a«Jffl AlOli (size) S a.«l22| 3 
*| Bib) MO SF E T2| HOIS (gate) 3Sr 0MS3 (analog) SOItt 3KHI 21S13 JiS2| 3*|2| LHV 

3S! 3S# ifaltfsa (analog) SS SIS» H 7I*S t£, PAIi (digital). SS 2ISW1 . 3 

Zl *l°r2| 3$| BgOfl tO-sji §e? §a fljfil SEI (duty) S AflCH^ SE| (duty) .flIOlSISg ^aS«. OfeTS 
3 fenalog) P All (digital) Sff SISOi 2J« MOSFET SICH ■«< »i ^".^f «« 

€1-2 E- J3I12I 3*| IflOl M0SF ET2) §g a«S ^ (sauce) £££ £2112! (drain) 71SAEI0II ge? B 
^ aSggT^P a'y (channel) S2| Xfl 1 E= All 221 MOS FE TH SSISK2. XI1 1 2| 3*1301 MO 
S F E T2| SS i'i (sauce) 71SWa(HI , i§21 7flO|M (gite) 3S# MfeN iia (channel) ^2| Kfl 

32| MOSFETS gXIBCK 

[d b b* 9] &?m 2IS1PJ. Ofe^S3 (analog) SS 'SISOII 21S12 LH^ 3S 3S21 3*11 

eiUOl (linear) B17U HICHB 21 It 4= 22. TflCW 01MS3 (analog) SS SSB =WS«t X1J22J ;3*l XflOj M 
OS FET2| AKJIi (size) 1 tiliQSj *17|| tt 21 © 4= S&Q3 S^. PAIS (digital) SS flSWIAl- . 
=W as AlOE (size) 21 P4S :«I12| 3*1 A1IOI MOSF ETf PAIISJ01I fllOISI-2 S 
£i= fil (off) &JF.HSAI . LjV 3SI 3S2I 3*IM 3^2! gAIOfl SSM XflOjSt 21 IT 4^. SP. 0I2M1 -2|61 
2. 3S 3S Si LH" 3S 3S2I §CHXI71 U|3Sj <5>w &p S^OiJE 2^2! eAlOfl 2fS(W gsWI-S. 7flP7r 3 
90IDFS- (layout) ^fcfi SSj2| §il ESSt 3S S4S ffl'S'l flfifc 21 & 4= SP. 01 §21. LH¥ 3S 
fl£l ^UlBPOILHSl (dynamic) « RAM M2| 2!S£t§ 4= Sg21 gAIWI, 3 S (chip) AIOI5 (siz 

e) 1 m±oiH. AlblgSll EEtt 21 W 4 SP. 

10 010] . 

[#g°| £A|2i «EH] 3HliHI= , 01 ITSO! siga POILHSj (dynamic) « RAM (ffliaei (memory) 2S«gg 
3«) 2| tt tfAIWSI E^l PEH.12 SP. §3H1 7liS, PJAi 01 ^'Al 0«21 POILHej (dynamic) g RA 
M2| SJ §St2| JHfiOll S!§101 SS'SIP. Ett. 3S12| S €31 7Stt as iXfe SAI2! MOSFE 
T S^aSSJ X1I2 7110) 2JS12. SBS «EI5 (silicon) 21 S£ 1 31121 BKfl 7lBQ«m 'WIBO. 

[00 I 1 ] 3U I Oil aw. 01 4'AI W2i POIUiej (dynamic) § R A M§ . "SOIOIS (layout) 3321 [H^Si 
A1AI«13 HHAia O0E2I (memory) OiaiOl (array) MARY! 3 7IB ^SSiei2 AlbtO. 01IE (memo) 
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HICH HflOl (lei) MAR , 3H2| m,W StSSfol UH*IS i§421 SIE (word) fl» ■ . 4=8 tttfM 1 

asm UHasi is^iej him (bio d2f §(i) sutto. oisiy sie (word) d s him (b.o d 

2| 2§0il= . §2 a**} JHHBAIEf (capacitor) Sj OfEftli (address) d^ MOSFETSS Q4>2] 
ClOiLHaj (dynamic) § OilSSI (memory) 43 (cell) ?l 3?»4KHI HHflSQ. 

[0 0 I 21 01 tfflMDI SKOI. DOILHS1 (dynamic) € R AM§ , 3 3S*» • fflft^ SftSl J| 

dSJSPI UOr^m, MSEI (memory) 01M0I (array) MARY Si SJS S|M12| 3S fc9 
13 i . 8V& VOI bias! a»S LH^ dSf QgT VDLiU 2X1 d*l VSS Si OVg □ dSIOISI 

ii wyo. 

[0.0 1 3) IHISSI (memory) OiaiOl (array) MARYi ?fttt SIE (word) = . DHSJ OKH^M 8101 X PJEfll 
£ (address) Q2G (decoder) XDOfl atfga. ajgJSHHI d^l =!EHM a Q ; 01 X QlEcU^ (address) 
□SQ (decoder) XD01I& , X CHEciii (address) Hfttl (buffer) XB'M^EI i + 1 HIM (bit) 2|. LH" DIE 
fli (address) dS X0~Xi> SgtiH EK3I9 (timing) ftft SIM TGM¥E1 LH^. fllOf d£ XDG7li 
gSCh Si X OIEOI^ (address) Hiffl (buffer) X6M£ . 2i*2| (access) §*IM^y 

OiEMi' (address) B'eiB XIAO- A ift 0I#SHX CHEffli (address) ds AX0~AXi?f Alg^WI S2 
Sj» SAIOf, EJOI9 (timing) Wtf SIM TGM^Ei LHV HOI dS XLOI SSSQ. 

[0 0 1 43 X OfEHIi (address) HUH (buffer) XB^ , OlEffl^ (address) BPIB XrAQ-A ift 0|gSrI> 
g=a X OiE£il± (address) d£ AXO-AX if LH" HIO) , dS: XLOtf CfJSi; Sffl*^ X|XJ&2f BAIN. OlSf 
^X^HEeili: (address) dSft 7ISM LH¥ CHEEIIi: (address) . dS: X 0~ X i 1 ft S 6 HI X 
bi£B£ (address) £130 (deedcbr) X OOj ggto. E, X .OiEfllA (address) 0313 (decodsr) XOft . 
L})« .flIOi as XDG2| *p (high) au (level) 1 Bra «as.aa. IH* (address) 

XO~Xift CI3E (decode) SUL (HI SSI (memory) "0121101 (array) MARY?f EHSft «E (word) d§ 
ejSISj'M dSj am (level) Srli'XlL|C+. £§t. OilSSI (memory) CHSilOl (array) MAR YS ?fttt' ft£ (word 

) d2j &m mm (level) e , otii gg 3. svii 2*2! in s*i vppm sd. 

[0 0 I 5) OFgOL IHISSI (memory) CMSUOI (array) MARYI l<g& #5! HIM (bit) <SS . 31121 S^Pjl 

fii'bi i aist^s AOB asfaa oia-i -.bisti-aa^i a^siiHi =e-M si c-hoiei (data) a c- o p^-co ? * (pi 
?\m , : nitia bis.i-s s« aoia (data) d coo sa rail cioia (data) ^pjif.iwj £ 

e 3S MOIEf (data) 23 C D 0 *2J(S)2J §01 -S®) M0I5 LOaa E„ 3201 SSftpKn SPS M? d 
aj^OII WOlil (low level) -S S Bfi§ dsSIHI S*0A1fe a SSSJ SrDIIHI Bi gOia UEHdSQ. Olfif OieK?!*! 
) (HI S^SQ. 

[0 0 161 ai9.^S'A(W£ , Y OfEai± (address) CISQ (decoder) Y DS¥Ei EAIEIXI Sffetr ±% HIM 
(bit) 21 UlM (bit) d del bSOt «g.S2r §AHHL EWI9 (timing) SIM toS«SEl HIGH . dH P 
G 'ft P A?f iSSCi, i, Y OIEOI^ (address) CI3Q (decoder) YDMfe . Y . JSBIA *ttfl(wg 
Hid (buffer j YBM^Ef i+1 HIM (bit) £|. LH^ Of E^ (address) dH Y p'~ Y i ?[ S S^, E^ 
013 (timing) IT^SIM TGM¥Ef LH¥ 39CH i!S Y 0 G7f S3 SO. Efch V CHEOli (address) 
HfiH (buffer) YBWIS . 21^21 ajAHi^ (access) SrSM^Ei CHEai^ (address) Eje?& »A? ~A.il OlgoB 
Y Oika^ (address). d2 AYO-AY AiM^(HI SAHH, EfOiS (timing) ittf. SIM TGM¥ 

El LH" XI 0| d'S Y L 01 S2St>. 

r n o 1 71 Y CHEeyi: (address) Wffl (buffer) Y B= , CHEaii (address) »A 0~ A if QlgSia 

S3S.V (address) d2 A Y'0~ AY iS LH" HlOi dS YL'M fflSf INeiStSt 5qX|ftMU SA|M f 0|£f 

SY OlEeiliS: (address) dSB ?liM LH^ OiEaii (address) d^ V 0~ Y i S SSSfS, Y 
mcaii (address) CiaQ (decocbr) Y.DIHI S5SO : E. Y CHEai^ (address) CiaOl (decpdar) YD= . 
LHi HICH HZ Y D G2J i\6l Xhigh) gtf (level ) ft ^S|01 J^.PS ^^iS^pf f iT.^s'fflL 
di Vd~ Y ift USE (decode) Sffi, 3 gq d±2J HIM (bit) d d^! d5:?l CHSS HIM (bit) ft ejgS! 
Oil SH3I (high) ai^ (level) 2| d^! fe^EHEI-a Xlt+Q. 

[0 0 1 81 -*S^a*S.Afe - MS5I (memory) 'OtilO| (array) M A R Y2| ■ 2J- HIM (bit) dOfl ft 
«a iS^HI B9| flSft StfSKD. 0^0 'Oft SIM2| > S »£J CMOS SJtHEi (Inverter) 2>K5W B. 

tfiia S -art S^ SISSr , N' «iy (cnameO 37H2I SEI (free) »XI (charge). M0SFET3I-S! S 

1 ItSia i HIM (b.it) d ESI (free) »X| (charge) SIM2K. N Xia ^(channel) *? ^tr ft^ 
I?|*| (switch) MOST E T21 ft (ft) 01 ft. ^ 9*1 SIM2| e?l S^ .ftSS , LH* »0I dS 

P.A3K SIOI (high) EOS -(level) M S 2J2M d^SjOII E^ SM*I S5. v £12, IHISSI (memory) OJSHOI 

(array) MARY2| d^ 91 E (word) m IMS i§*2j (HI SSI (memory) ft (cell) M^Ef g»tj 01 

m (bit) tig ois*m Wa oii bhm d£ft a» s^sia, lh^ as ssi vols as swi (high) en 

€1 (level) ES SXI d?l VS S'S SS! (low level) °| mm dSSW XltJCf. 

TO 0 191 PM *n-^?i5S A2| 2f; B*| SIM21 HIM (bit) d ESI (free) *WI (charge) SIMft itSI 
free) (char*) M OS FETE , LH¥ X1I0I d2 P C°J SHDI (high) 9ft. (level) ■ »2 

*^ ftatl £ (bnj mO[Q[) IHISSI (memory) OfSIIOi (array) MARY?> CHgtl STS HIM (bit) d^l 
£5d5| Sf afw " 2 /?ft LhV da as VOLS) 2g°l l * 0. OVlj SPJ Sa28»IM ESI (free) ^1X1 

(dtTrw) liyCK E, ?f £»« SIM2I (switch) MOSFETiS . HIM (bit) d d E -t! d2?f CHSttHI 

M (bit) '? r '«K»i (high) 2flft (level) M S 5EM eft«| d^Oil S (on) ftCHOI(i?0 £12. IHISSI (memory) 
Oiaibi (array) HARYJf HStt8 221 ftH HIM (bit) d2t 6» S# QIOIEf (data) d CD0*~CD7* 
2|2| AKDIi d E -*!S)(HI ^EHSffi JJUCK 
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to 0 2 0} 53 L0OIE1 (data) d CD0«~CD7*# ; QIOIH (data) £|M I 0^ CHlt? 

asMBttsch oi cjibia (data) a§e? as i om= . Etoia (timing) ira as tgs^ei lh¥ aoi d 

z WP OG^ 

[0 0 2 1 J CilOiEl (data) SI'S I 0£ . «tt 51 CflOlE) (data) d CD 0 *~CD 7*<HI(S) CHgSUl 

g*l£!8 7H2J B?| f|£§ ?UBKD. OIBRf V9\ flS°l ^2|S . 2WIS0I- 
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u = a W2!2J?aS 01Q§M CII0IE1 (data) 3^ HiHi (buffer) S CHIOlEi (data) ttiffl (buffer) M 5E 

tmcK oi s. 2i b« ass aois2.«£2i ew a neis^si s^&>Xr= , mst* £m s§ qoi 

El (data) fl C D 0 *~ C D ? *Ofl(S) «W BtjSCh SE, *t H*l flS2| EKMS2W2I B^EWfe . EH§ 
« H0IE1 (data) 3^ biffl (buffer) 21 EffKHi Btfiia a» 3*1 fflS9 01213*21 EWfe B CH 
Btt BOIEI (data) tJiffl (buffer) S^BXHW BUBO. S*l fflSB ^fitt HOIH (data) 3*3 bHIH 
(buffer) 3 efq&tt 3 HOIH (data) B^ bHffl (buffer) 2J B^ , USt!" OlOIEf (data) EOT 

DO-D 7(W 2f2f SS B«aCK 
[0 0 2 2] B0IE1 (data) 3B^ SS I 03 2f B*l fi|S2| QDOIE1 (data) 3^ Hiffl (buffer) & , QOILH^ 
(dynamic) «' RAMOI 7l«ffl &EHS 3^1 2EHS SOB U?, HI 01 El (data) 3^B ttD 0~D Olg&r 

n S5B8 his (bit) 7\ ?\mm aoiEii ttoiBoin, neer aoiser^oi w aveo. pi a. *r 9« a 
S2j. adisefffe . lh^ aiot as wpbi &hdi (high) ana (leveo s &n aejsjoo b^ sqioipb si a ch 

St!" GidiEl (data) 3^ Hfffl (buffer) S^EI a SB 7|?oKQ UOIH (data) S W 7|« aSSBl 

B *. £W LD0IE1 (data) fl C D 0 * ~ C D 7 *S^E1 S£9$SAB 0I.SSK2 OiiSHI Memory) CHHIOI 
(array) M A R Y?j fl^S 87H3 DflSEJ (memory) B (celi)Oil 7IVtta. 

CO:oi3l «H. OI0IE1 (data) 3B^ £IS I 02| 2f B*l SIS2| W2!2.«*£ , QOILHSj (dynamic) S RAM 
0| *^ 2£(©ode)S 3 E -t| &GHS SDH WEB (memory) OicilOl (array) MARY7 r fl^B87HHJ «|2&l 

(memory) ST (cell) S±^E1 *¥±et*SA S #S 8< 010IE1 (data) fl CD0*~CD7 *1(S) QISftKa S 
BIB" 2-* aSl S^*m.-DiSt!" QOI El (data) bflffl (buffer) Oil SiWD. 01 IB, Bfl ..SI 

£S| C1I0IE1 (data) tHffl (buffer) fe . LH¥ SOI. dS SIOI (high) MS! (level) 1 .fl^Dil 

B9 ^aiBuw San aSfij- juasL^fi^a ses aibiEKdata)e bw ». hoiei (data) eiB«i 

EOT bb--b ?# OlgSril il^ °^Ail± (access) SAW §^t!t>. 
[0 0 2 4] EtOISJ (tlmire) tttil «B TGr . 2l^2j ^Ail^r (access) &«S^E1 AIM »CH -fiftB/d S«B 
(wax) DiEcil^ (address) ^^SM (stroboscope) £!S R ASB, tTH (column) OlEeil^ (address) £ 
ESS (stroboscope) &S C AS BEr9 OSChgDil SHJlM Ol'UiQIB <«rlte enable) dS WEBB 7l^> 

zif .2i uiSr xoch asei acajou ^gtm. aoiuisi' (dynamic) s r Awa 2i ^gwi .aetio. 

(0 0 2 : :5].0i .tfAl «|2J CWILHSI (dynamic) S RAMS , Stt„ LH¥ 33" BTtil VGB ^HI&Q, LH¥ 
tfa'tffi SIS. VGc , 21*? B*r V'DD. S VSSt DlgSEL «2B SSI S3 VDD (S1 1 2| SSf) S! SXI 
S?| VSSf 7I^S, LH^ 'SSI agr VOL OK ! 2 SI aST) m tkOXMl POILH^ (dynamic) RAMHJ 2t ^ 

eiw ^stich 01 g'AiojiH aoi, a£J asr vorie , □ §^ a$i?r mm m& 2. s vs aa, n as 
21 3 1 o%7isxeisa±o. 25ve bck se& lh¥ aa tis vcej ^isi ^goi »■ 

[6:0 2 B1 31 2Dfl= ,38121 D0IUI2J (dynamic) « R A MI S«IB LH^ 33 WB fflS VG (33 -BTB. 

m) 2j.tr BAi«j2i"Bi» £a UEaia 3g3Qn^ , a «■ baiwisi mm m%£i} uei-uii skd. a, us 4 

Dilfe , 3fii2| LH¥ 33 'itB SB VGW SttB 715 33 W4I fflS VRFG2] tT BAI0I2I.7IB ^«£?r Lr 
EfUS Sl&: 0\im 3S» 7|^S, OI fe^l W2| QOjiHSj (dynamic). « R AMOfl SSTB IH^ 33 ITB ?S V 

cf2j ^ a mm mm saeo. . ^tr, oimej 7is ^as.a -siseoii 2i0i>. a (channel).. < 

«j (back) ntim (sate) ) ^(Hl »#Jt7^ MGS F ET£ P XHg (channel) ^ 09 \ £3^) 

, kr£T£7r ¥*raX| ; ^SE:FW X«y (channel) « (XB 2 £E3^ ) M O S F E TEhU ^§SrUl UEftdQ. 
[-0*0 2.7] 3U 2041 fflO|,.OI ^Al .01121 LH¥ 33 ^B VG~ . 3£J 33 VD D S 3*1 VS 

si ^a esr agoiaii xiu^ 7is 33 »y as vrf oas pwiagoii :uM£n (analog) S3 as a 

VG (HI 2 24 3?| 390ISIS) a CIAI1. (digital) .^3 fIS D VG («i.2| 3^1 SlpitlS) B 7Uiya.PI B 
7IS 33 Wtf SIS VRFGz , 314011 UEILrS^, 3 ±± (sauce) 7K 3 SI 33 VDD0H 9B5IS33..7H 
3 71I01M (gate) 1\ WJ\ 3?l VS SDH. BWB g^SjOil £ (on) SEHS B P; Wi (channel) « .OT 1 

21 MOSFE TP 1 j2K , 3B BtJB' 2,^3 »2| R 1 -R 30IHia :OrlG^0il CrO Ifi E (diode). ^ 
EHH] N PN m UlOIVa (bipolar) E?HXI^E1 (transistor) T l-rT3 2r fi(B'.) 56»rl!/ S-S 33 V D D g 
SXl a»| VS "SB 7|iS I . 6V2J 715 33 VREFl ^^r3, (analog) &3 SIS AVG S CI 

XII (digital) S3 as d VG Ofti SStJO. 7lfi 33 W4S SIS VRFGf SjBR2S! R ' 3 °l^ ( ^ 

BCttDT BteSAEl (transistor)' tl"B t2S, CHBfi (fuse) F 1 — F 4 7r S&B S^S a^sjOil S 
S5toH £13, Ol^tHI Sl§h3 LH¥ 3§j 33 VD L2| 3?l «IOi7 r 7teSB3Eh 
[0 0 2 B] LHE, LH^ 33 WB 5IS V'GSJ 0r^S3 (analog) flS AVGr , *§*rS Hr2f .^t)L 3 

LH-^ aS 33 VD L2r 715 33 V R E F2J 3«B bli3« 3 3^I^HHI iKtQ 3^|SJ d5i BS 
*h 7:}% aS2J, 01 aS2j 3±£| 391011 Q>S3 3 S^S^ (conductance) 7f 

OrWS3 Unalog) 2NWI 111013 3*1 HI 01 MOSFET2F f(§) 5^3, 32! 33 VOD a SXI 3*1 VS 
SS 7ISS/3 B£ 39171- 1 . 8VS B Ul¥ 3S 33 VDLg B«t»a. 

[0 0 2 91 E. PXI1 (digital) £>>3 tlS DVGz . ^gSrc H\9} &0L 3 g^2! LH^ 3SI 33 VOLl 
71^ ^3 VREF2I 3*li HlinoH 3 3*I^H>II WBtS 3*1^ B^ 3SS »S §^ a|S2r , 01 *m B 

^"SIS2J ^ 321 3 3*1011 °mKQ S»»»H1 BIS (bit) 2j MOSF ET W1CH 3s:# £t^S 
3^011 m\ (high) (level) T^EMi (low level) AIU^ OWS3 (analog) • UAI1 (digital 

) as as 
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EH2 3S! aa S3 gVDD S LH¥ 39 Aj-OIDU gl ^ EH Oil g*i£|3 CHSt! MOSFET 

HOI .dSM ttf» a^OH (off) £EH 2 (on) SEHS a Cf^2J B« Hffl MOSFETSJ B(B) 3 

aa aa vdd a an a« vsse uiss, siai a mi\ i . evg^i lh^ as aa vo 

Li iH«ttD. 

(0 0 3 0) dlVSH (analog) aa SIS AVG S COTS (digital) BB SIS D V.GOi! 2|«tJlJ|gB LH^ a 
gga VDLg, SSi» SOL OaeEl (memory) OfMOl (array) MARY B SIS ?2 SI SI ftWt}- QOlLHSj 
(dynamic) « R AM2j *£j tea SIS Oil gs* Ba^SAJ SSaCh 

[0 0 3 13 2> ggEHS , LH^ 221 VD L2J B*£ , 3B 3'W *j£jO£ UQUEIt. QI#3|2S£, 

*a VDO> 1 . 8 VOWS aCF S^Qil 2iOi 3S aa VDD2* ga^iS EI7I 2SrSKQ, BS B2T 

VDD5J i. 8 vi Aaier aenwAie , ^5 a si ^ i . evoa asgftt. 3Biu, <sass, as aa vdd 
^ 1 . bvi □ a*w *eh?§ gtmitj aa aa vdd^j ak§ b*i 2. .5v±o. 2 

5V2J S^LHOil Sidi 3 B*l »S «4 I . 8 V±0. 2 VI #S|A|3|rr 2t£S EICK £th LH¥ BS aa VD 
L'2| fl#IS - DdlLHSj (dynamic) § R A MOI «IE|S (active) gEHH 2!£CrS 3*1 3§§ §^A1?I 

t jog EI-xL ClOILH'sj (dynamic) tf R A MOI ±|Hb[OI (stand-by) ^EHM Sfe [iHQii^OlU DtftfttaQ. 

[0 0 3 23 01 £AIMW 2101. 0«S3 (analog) S2T SIS AVGi B£l »IQ| MOSFETc , *S&r 

fc titSh iTOL SZ^2! Al-Oi^ (size) SAN tiaSlU SAIN. 3 WIS (sate) B*l£ CHBtt.** B* SIS2J 
£j£B gffl D(W5H (analog) awWTBSISUL OI20fl '2|S r 3 3 JMfi «B. B8T V D L2| B$IE 
QftfBJ (analog) jJNOii BtOTB! SlUOi (linear) £fi* riiaq. Sfitl BUBO) ttE, COTS (digital) 
Sfi- SIS OVGf ^.Stf CM*2| B*| W0| MOSFET^ , ?W ^Sl AH3I* (size) "S4N §^H2r^A|0il 
,3 WIS (gate) (HI SSS MOSFET MIOI fiftte , Or^SH (analog) • PXI1 (digital) «IS2| a 

im 7\m mm a«rXra awsaioii «sbq. of insoi, n a« acme , ^ a« a« mos f eti a^ 

St 01 ME (off) fe^EH EES S (on) Sfflafl XlLte ^EHS QXIi (digital) Oil 01.3011 2I&H2 3 S 

ih# as aa voisi "a«E ai^ti (steppe) s^ exjsjofl aw- s^w aichsck 

[d;0 3.3] :bl^ S ^AIMSS- , DOILHSI (dynamic) « RA.Mdi ^Sl I12SSI-- EHSStr-aiL S 3 

s^-aabi «s«i »aa» sme s?*kq, 2™ si asr as ^ ows3 (analog) aa sis avg s cots 
(digitai) aa B's DVGisi §5f «as' ss^'ou SttAisiji lh^ aa aa vol 21 a* hioi^ a^roi 

jQ^DBtS^XIp, CrOILH^i (dynamic) « RAM2J gSfSJ StSV S SUISSPr ESSCK 

[b o 343 inn 5 wis , ns.2-21 lh^ aa vs as vgqu m% qmsh (analog) asr SIS AVG?| 

Aldfe'-SI 3IH ^«Etr Liaua, 3H6:dflS . 3 « ^A|ail?l AI^SS (system) .W«£5r LhEUH 2iCr. □ 
B-7WS > nSffSJ Ofe^SH (analog) Sfif.flS AVG21 331 1 £1 SAI MSI : t|SE^ UErL®; HSJ 8(HI^ . 3 
M 2'2\ Al JW2J f|S£?r UEILH2 2iQ. ,0IE1« 3Si ^ 3a ^ fflS V GWj 5tT€! 

( analog) »ST t|S A VGSj ?t|B| =?S S S3I9 3 §S(HI SSSJO ? SE». 3B7« 3g 

5*1 QMSD, (analog) aa SIS AVG2| %m SIS D A \ S| *ttBS' ^SPJog 2HAHL 1 " 340PI «|«|'0I| 
§08) > "361701" St!" *B& VSOfl HWAIS *7ffiJCK E. 3g82J : WS3 (analog) Sa SIS AVG 

^ / 311721 ^AlOfll 7H5flt&fi B^?> 30PI (IIISOII ) . 3B 8 Oil fflef ^SS . 3H 7Sr CIS ¥M0ii S 

«*sr 

[0 0 3 53 JB 5(H) 5iCM,.0rWS3 (analog) aa SIS AV.Gfe , «*l *i!t!£IXI a^XISt , 3 tfB B«B 
-Oil(S) 715 aa V R E F B ■Bfe fl§ if AS b A I <» 2E1 .»S §^ S|SJ.2r „ 3 TflOim. (gate) Oil. » 
S "S* SIS D A 12| Ml'CH BS.VC t?ffl 2SJ HIGH -.Mff) © -Mtt (channel). «2| B^l WM 

MOSFETP2 ff1l22| 3^1 MICH MOSFET) 21- SOI) SStttti. 01 BAI WS| CK3IIH^ (oVnamie) 

« R AM— . 32SJSr- CHSESPh LrOPr3, HISTO "S §lfS »S9 * 0te^S3 (analog), .aa SIS A 
VG2j 53 geiS aS8 B"»i UO\ MOSFET"P.2& , 0WS3 (analog) aa SIS. : AVG^h B^£S 4£%\ 

a s^ou Him$n! ^xra sa*ie! ahdize (size) san aagii. sz.^a &^s.a=a\ 

S SAI iMi2J a*, ^"Iffl- SOL tiftfSO. (analog) aa S|S AV'GSr SI . EH (HI CIT^l (digital) 

aa sis b vg^ tfaaa, owsn (analog) aa sis a vgsj 3^21 ^.^moi a#Eicf; 

[0 0 3 63 0WS3. (analog) aa SIS AVGB.9S& B« SIO) MQSF ETP22| ±^ (sauce) fe BS! 

aa S3 svdd (tii isj aa ss s") oil itran, 3 Eaiei (drain) ^ onsrs3 (analog) ea. SIS. A 

VG2| ^ irE (node) ^ LH^ BS B'a S3 ^V DL 091 22| Sff SS S) Oil BVBjU- SAIM, Sf 

sis da 12| biffla a^B »+oo(s)-attfea.. lh¥ aa aa §3 avois , sst a^i nvssi faa 

(clamp) SIS1 CHDI^E (diode) **EH2| 3PH2| N XIU (channel) MO.SFETN 1~N 31 OlS^ffl 

^ai a?i vs son aaair saioil a^i efsassi eif c ioieis OrSChgfHi aa botssi sism 

}W R4 91 SB C2B Oie^lH S73 VSSM BBBO. .BIT §6E S3 IJW 811 39*3 

svdlm-S . ui¥ aa aa vdl2i **kjip» a qoilhsi (dynamic) a r am2j ^a fea sis?r aaa 

CK 

[0 0 3 73 01711HJAI . 0r^S3 (analog) aa SIS A V G 2) n% §^ SIS DAIS ,,3B?0l 7»S §atH 
Oil UEHJEft SEHS a tJ ^2J N «y (channel) M0SFETW4 B N 52 r > OlSiB MOSFETN4 
3! N52J Effliei (drain) ^ISWBKHI fi»a tt S2| P tm (channel) MOSFETP3 S P 4fif 2ST 
fcS3. M05FETP3 ^ P42] ^ (saw) 
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±± jqg go t VDD (m gfefSD. E, MOSFETP 32| ^|0|E (gate) £ , 3 E2H9J (drain) (HI gifUiU 
iXiOfl, MOSFE TP42I JilOIS (gate) tHI gti&O. OI3J0D 2|SiH. MOSFETP3 S P4£ OISU1 DIE! 
«EH£ EIH, MOSFETN4 S N 5 (H! EHfct ajEIM (active) ^BlSAI 3St£h 
(0 0 3 8) tMSi 51 S DA 1§ *1§ MOSFETN4 S! N 52| 11 SftJS 4± (sauce) = 

□ 7U0IS feate) Ofl OIUIOIS (enable) 32 E Nl g?=N iBy (channel) ^21 ^1 MOSFETNBi Olf 

tin sai a*t vssou itiaa. nm mosfetn4°i nom (gate) = . §^ sis da i°i hi era 
ej«mb »+oi(?» an lh^ as as gvDLOn 1&E13. *i€ mosfetn 521 tiiois (gate) e . 3 

dwej^B AT-2SAI 715 aS VREF7I SSIIP. *IS MOSFETN5 3 MOSFETP42] 

(drain) Oil 2J0IA1 3*1= , «ICH i!H VCSA1 3*1 HIGH MOSF ETP 22| WIS (gate) Oil S.2BD. 
0I2SM 2ISKQ, »S MOSFETM4 3=' N 6c , OILflOli (enable) 3S E NO| ©101 (high) EDI (level) £ 
El 3 n»§ MOSFETN 601 S (on) #EHS 3 2°i 3^011 SHOIPH EI3, SST VREF SJ 

m« aa 3'sr vdlsi 3*im uisisKa.. n 3*i*hhi ©as 3*121 »ich as vet -ggtio. 
[oo "3 93 ih¥ as as vdloi :>is as vrefso a*is sos u¥. m as oai°£ 

-• ' nm MOSFETN52J g^Si (conductance) ?l *rl M OS FETN4 £P(^Ei ) ?)AI3, 01211 i>3 
aicH a± VC2| a*l71 &fet!t3 01 IIHSWI, 3*1 J3ICH MOSFETP22) 33©^ (conductance)^ #§SI3 
afOOTU. 0121 W3 LH¥ 3S 3S VDL£| 3*171- *lal*!P. tfE, LH" 3S 3S VDLOI 715 3S VRE 

fhck^ei) aii* 3*is sps us. as da , m mosfetnss 

*39ii: (conductance)^ MOSFE TN 4fiD(^H) SfOrXIH. 0121 &2 YC21 3*171 feW 

556 01 M&m; 3*1 TaiOt MOSFETP22I (conductance) 71 &--8SI3 71AI3, LH¥ 3S 3EJ VD 

LSI #90i ^0t!O. 0I££I B3k LH" Si! 3S VDL2J 3*1= ?IS 3S VREFl tfBG »§S|SS 4=^ 
&E, ^ 3*lb ?\& aS VRE F 2J 3*1 I • 8 VOIPr) SL'Q. 
[0 0 4 03 m SUCHS , 0ms.n (analog) SS SS AVGi AI^H (system) MM SSSB ^gfiipl 

(7rVa »i as dais / us bw ueius^, ^is as vref a lh^ as as vdl§ gr= a 
/ s "a'atfsi as «4=a (*> m asses s./ma. a*i aoi mosfetp2c , ssst 

711 s BBttef a© ^4=8 (s) 1 ^ SISSSSAI aAIEI3 3*1 °Hga§2l 9SF G 10IU 7a^.:R-4 S SSf 

c 2S m# a si 3Ettt. sss , sjAj sse^l as <*> e assssAi axis 

a- % 01SS3 (analog) SS as AVGS 8*. XliB (system) f ?«€T SlSSf! a^,ia£| 

ir JWa^bia 012101 3s °^ as as vdlsi uimai g^a a*i earns ■■era sa ^Enoi(Pr) 
epi is, sa ywis *i^ *isf a^'as?! nasaxis saao. 

[0 0 4 13 ferfflj dOILHei (dynaalc) « R AM°I SSS £E^ «3SS £! 7|d|| S0I3 3S! 3S VP 

d a life' as as vol akSis a*i*fe w= atwi sd. oi imson, oms3 (analog) as a 

S IvGS 3*1 MQ\ MOSFETR 2SI ±± (siuce) • HSiejAHDI B2l0( 5f0WI3 3 £S gqoi ^ 

Mbl- ^21Eh 0|2i(HI CH»*PI «*i(USM) > 3B 82] ^AlOOSfe , -»S SS D-A <S 3ffi ^ 10i 
3S vci 4S 3*1 »0| MOS FE TP 22| ?K0IS (gate) (HI SSSrAl S3, OIBh «EH2| N fftt (channel) 
MOSFETM7 S N 61 SAI01I «IEIS (active) aSl ^SSJ-P tm (channel) MOSFETP5S PlS&r 
3 mmm. 33 fe^S S0I3 gi6 : 

[0 0 4 23 3U90«£ , 3fy 22| LH*r 3S &|S VGOfl 5tl@ (digital) SS as D.V G2J i I 

SJ fe'AI WI2| 7jg LIQU3, 3B l 0:(Hlb , 3 » ^AI0||°l AI^SS (systeia) 3HBS?HJaU3 SQ. 

5, 31 iVWfe , 31! 921 tlXIl (digital) &S as D V Q2| ti SAI082) aSE^ UEU3, 3S 1 20)1 
£ , 31921 ClAli (digital) 3S as D VGfHl SX>Sh PJUIE1 (inverter) 2| tr ^A|D]|2| f^r lot 

?h UEU3 SCr. Oiatr 3g# 7liS, 01 MM 0«2| LH^ 3S S4S as VOOO SUS OTill (digital) 2JS 

as d v ghj m a 3 sgon Srsioi asea. 

[0 0 4 3) 3g 90fl StCH, CIAI1 (digital) SS SIS DVGS , Hsl 3Eflt»ElAl SfeAiS , 3 *J3 B^.W 

-ou'(S) as vrefi sis as da 2 (?a 121 »g §^ as> ev , >n.§^ as d A221 

gej Mf tfe 0ISS3 (analog) • PXI1 (digital) «J# AS A / DEI- , 3 7flOIS (gate) Oil 
OfeTSQ (analog) • (dl 9 ital) t*& «S A/D2| §q 3S * tygtt MOS PE T W ffi M C 1 ~ 

MGn Oil SI aW US.)* W=n 7H21 3*1 apl MOSFETP M-PJin «l || a?l fl|0t M_ 0: S F E T 
) 2/s(g) fflSWIO. Ett, 3*1 aOI MOSFETP 1 I ~P l n2j JH^nS , MSil QP BE2| HJJM 
3 4=S EI3, 3*l HICH MOS F ET2| zfa^S , #S8I 5fS (conductance) S ?>7I *I5B STS AJ 

OI5 (size) SAN .tigaQ. 

[0 0 4 4] CIAI1 (digital) 3S as D VGg 3*1 All Oi MOSFETMC 1 ~MC r.2| ±± (sauce) 

s= nn VDDOil Sflaaa. tt, 3 EaiPJ (drain) £ , PAH (digital) &S as DVG2J icE 
"(node) 3 LH¥ as 3S gVDLOII S# It® »g as O A 221 UI&3 P^B a>+M(S) 

a«SD lh¥ as 3s §vdl§ , e^ a*i sssn2i gif csju a*i 7ditig2i usi (ciaiw>> a 

sm 3«W EI0i2E (diode) ^EH2| 3?HS N Xi^ (channel) MOSFETN 1 1 ~N l 32F e(l) 0|go>3 
SA1 3*1 VS SOU gtJSD. LH¥ 3S! 3S S3 SVDLOB^ . LH^ 3S 3S VDL2I m\0\Q\) S POILH 
Sj (dynamic) § RA M2| SISE gfiSD. 
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(0 0 4 5] OPIOflAI , PAIH (digital) SST SIS DVG2] pfe?S3 (analog) • PAH (digital) 5IS 
A/ 0 5 m MtMTl . 3§! 1 101 SaiJIOl UEWSLH. 3 833X101 «S S«* SIS DA 

22| IS? SSWI HR= n TH^J SfArST PJtflEi (Inverter) V 1 1 ~ V 1 n2f . Oieitr SfAm 

2JEHE1 (inverter) 2| S3 Al£l ^3813 #71 MOSFET fllOl 3£ MCI-MC nSI3 
°!HlEi (inverter) V 2 1 ~V 2 n2l f (1) Stlt!t>. 

[0 0 4 65 01 gAKHIWI S1CH, Olfe'SH (analog) • PAIS (digital) g& SIS A/D2| 
°!UiE1 (inverter) V t 1 r-V 1 n£ . US I 2 Dfl LjERJEQ. Wig MS 0. 5V£^E1 2. 0V2j AKJIt ng 
Irtl 0. 5VWI «OrgEI= 2! ITS© ETJISJ 23l*l 3ST V t hi SPI ?lfH gfliaP. nm SIS OA 
22| M3 , 3 5*1 SIS DAl2| DfS7fflS. 715 3ST V R E F2I LH" 3S 




I ~ V 1 n2J STflS 3ST2| MS S*L ^ 0. 5V~2. 0V2| gZKHI fl£f!Q. 
[0 0 4 73 LH^ 3S 32? VD L0I 215 3ST V R E F £P(^£1) ggSj fcT= 3SIS SOS 
U? PAIII (digital) SST SIS OVGSS , §^ SIS D A 22) gs? 3£2| 39171: 3 3$I*UHI [OSS 
W0l*<Q. 01 Ufl^Ofl, OlkTSU (analog) • PAIS (digital) Q£ SIS A / D°l SShST SJtHEl (inverter) V 1 
1~V i ri2| §3 , 3 $2 £A|S £XHS)££ 6M3I (high) Mi (level) OIC^) £112, MOSFET «lpi 

AlE MC l~MC n?\ ££T°S gAIOjl Xieilil (to*, level) OI(7r") £13, 391 J&0\ MOS F E T P I 1~P 

i n?l CHStt 2S&S SAKHI S (on) SBQkftj "SO. .01 S2L LH" 3S 3ST VD LSI flWI; ^ISJSff V 
REFSP ^OiXlir Oil 0*23 S (oh) gEHOIPI) a 391 «10l MOSFETPI I ~ P I n 2| $Q\ SOW 3 ; 01 

aioa sjffi-ii lh¥ as as/ vdl°i a?i^ £t#etp. 
to o 4 e] ens. lh" as asr vd loi pis bst vre fspc^o) tiitfrasis aqa 

Lk CWl (digital) 2TST SIS DVGS£ . *S 5* SIS DA22J aq. 3S2| 3*1*3 a«l.»(H .fflS3 
^SlQ. 0|'fJ«S<M. STAIS) StHEl (inverter) Vi t-Vl.nSJ gq <yS^ . 3 4321 2j££S £#Sj£S 
Wean'' (low level) 01 (70 £J3i CHg^ MOSFET WIOI i!S ,MC I ~MC n7h SKJI (high) efli (level) OK 
jfi Il3 ^sSnitW I MOSFE'tpI 1 ~P 1 ri7t iH*& 2tffig £H (off) ^EHW| SSI^Q. 01 Ulb LH¥ 

as asr vb-L'si a : «w ?i* asr vr e fmck^ei) sows oh »sa s (on) spoipo.a a« wioi m. 

OSFETPtl-P I nk £?\ 5101X13, LHV.aS! -SSt V 6 LSI 3?l= 0|^S| LHSSS^EI >.LH^ 

as asr vdlsi a?i= ?i5 asr vre fi »§s!5ts ^sm, □ a*is ?I5 asr vref 

21 a 91 t . 8V0IPI) 3D. 

[0 0 4 9] aiW WOI, 3SI MOSF E.TP 1 1 — P I n2| 2}zrS . STS a^Si.. (conductance) g ?T7| 
««l ^61 AIOI2 (size) S tfWaU.Ml 3 TOOIM (gate) §if£ Wi- OlEitT M « MOSF 

ETS a e -i|S)iHI S (on) gEHSt SPI «fer MOSFET MM MC1-MC r>= , 3ST VD_D§ 

AiOf (high)' elli (level) S Sh3 SXI a?l VSSM WEflH (low level) em *IL>= ClXIfi (digital) d20| 
3, &?| 0ferS3 (analog) 2TST SIS A V G2| SH HOI MOSF E TP 22| WIS (gate) OH S3S »I0[ N* 

v'caae f5s3 as asr v-do a a« vs s aioisj sa- am er= 2s siq. oiatr .3% cixis 

(digital) aST SIS DVGMSItKLH^ 3S BST VO LSj E9\ «|0) -mm . a*l Hlpi MO$FETJ>J1l~ 
P i hSl TilOli (gate) SW2| gtfg BT= § 3^(HI &A|(HI, LH^ 3S 3 ST VDL SM. 3ST 

VDD AKiisi a*IWI *i0l3 a^MSv a"« «IW MOSF ETP I l~P1 ri2| 7flOIS (gate) ' ^ (?auce) 

AioiDii «i««r asre e.'?i*r3. 3, ss 3*1 si3 as, paii cdi»iw> »sr sis oy-osAi| s| 

k»§ w»i 4s 2JQ atT; 3*1 X-UCH MOSF E TP I 1 ~R I n2| AI0IS (size) J\ ^ol SfTJI aD; 2 

is mm (digital) aar sis dvgsi mm. w*tm\ m a«Joi simmsofc.,. jorum 21 

SiH O0ILH2! (dynamic) « R A MSI 8 (chip) AH3I2 (size) 1 *iSI3, 3 WUISShi EStt IT* Si 

« 201 aoi: 

[0 0 5 0] m aBCHS , PAIS (digital) SST SIS DVGf Al^gi (system.) SAT SSTB 3^, J?«flJ4:PI( 

?) a *ri ills da # . 3s i boa liehJs*. ?is asr vref a lh* as asr vdlm w& 
m « lafei aw tr^A (8 > i ?r= sissrss aAiacr. a. a^i ejssmsi sir c ioiu.?ie 
kh** fli isa , 9(ai « sa^si asr tr^H ? S ) b sissssai iaibd. 3aur, gr»» si 

SOU?}) a OrUS3 (analog) • tlAll (digital) d& SIS A/ DS , LIAI§ (digital) MSTt 3S OISHI 
ra°»^2J CI All (digital) S}°J SB tT^O (>!??= SISS^S 3EAIEI3, MOSFET «IOI 32 MC I 
~MC nOil CCEI aejsjOU S (oh) ^EH 2= (off) ^EHS a 3*1 WW MOSF E TP I I ~P 1 n£ , 

(digital) ajoj ag tT^B ( > ■ »fe SISS^SAI JfAISQ..^ (digital) 2fST 

SIS ITVGSI -2?, 0IWS3 (analog) S<2! s S96TSI 3if ^ SIS&2T CIAI1 (digital) SS^ 

2| tt4*fl ?>= SISSOl Alia (system) 01 SXIISIQ^0I3, 0fe h S3 (analog) SST SIS AVGU 2°! 
^32| ?ISS0l S10IAI3 $\& II S= gga8H33 BP. 

[00 5 1 ] 3S 1 3011= - 3S22I LH^ BST SIS VGIHI 'SttS PAIS (digital) ^ST SIS DVG2| 
W2SJ ^Al OflSI PIS ^S^l UEU3 gfiSIP. itr, 01 tiAl («12| PAH (digital) SSf SJS ; p VC= , 

[0 0 5 21 31 1 30il SiCH- 01 fe'AI WI2J PAIS (digital) & 



/.i 
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3 SIS D VG — ,3*1 XOCH M O S F E T P i \ - P 1 n OU CHsSUl gXIS n JH2J SIS D A 3 1 ~ D 

A3nl 5SHit (analog) • PXli (digital) **& SIS A / Da , *!1 3tt2 n + 1 Wa XHtt R 1 0 

rflln£S7l5 33 SISa 1(1) iititlCK 
to 0 5 3] 01 gA|0«0|| SOI, 715 S3 SIS1 ^S£t Xltt R I 0~R I nfe > 381 Sflfl SHI 3¥ #SJ*t 
XH«"£I1 ?t<£5 flHSCh ^ 34*3011 £xia Xl*t B I oa £W EtXfe , 3 NOIS (sate) 00 9X1 3 91 VS 
si gt£P X1U (channel) MOSFETP2 If 0|g8Hl 3S S3 VODOil ItfaS. aSEHHI 6*13 Xitt 
R i n°l St°! BXf= . 3 >liOIS (gate) Ofl 3S 33 VDDi MfeN xM (chanrel) MOSFETN2 11 01 

ssm sxi a si vsswi sasa. bBKW asfn. mosfetf>2i a M2i= s^m s (on) gas a 

715 **3£ , 0ferS3 (analog) • CIXI1 (digital) B& SIS A/Di ?«tt »S SIS O A3 I - OA 3 

n2i eta ae*e xi-oiks) asset. 

[0.0 5 4] OttfSH (analog) - QXI1 (digital) B Sr SIS A/O'SJ t\m SIS O A3 l~DA3 nSJ ti\& 
3 WB »+S . LH¥ as 33 §3 §V D L(HI SS ItjaH. 3 1^ fJ2£ .« CHltt25Ha 
°WE\ (inverter) V3 1 S! V4I LHXI V3 n S V 4 ni «. SSI WJOi M OS F E T P 1 1 ~ P 1 nOfl 
im MOSFEt fllOl US. MCI -MC riOiPt) SQ. £th SJbHEl (inverter) V 3 1 ~ V 3 nE& OHDSOfl 

v'4 1 ~ V4 n .fe . 3^ §ist ^aiAissan^s a?i g?»aa. 

{0 0 5 5] OiaOII Sttm. MOSFET HJCH d2 MCI ~MCn= . CHI© *rf §3 SIS DA3l~DA3n 
SJ §3 tiWflilil do» level) S U*, ^ LH" 3.S Set- 53 gVD'LDII 2JCHAI LH" SS V 

OL*l 3W?t CHMt »S SIS D A 3 1 ~ D A 3 . nSI BtS 2^3 Xt-OJ(S) 32@ ?I5 33SQ *£Pg 

u° 2f2| aessjon 7aan do* lever) s an. a&m era asi aoi mosfetp i.i^p i ^»3ffB 

of a 3£S^Ei SAtS aejajOl S (on) 4^EHS 8Ct. 01 S'St, 0.1 ^AIDHefe , &>\ E 92| SAIWia 

«S\«I3 144ai "h □ MOIOK (layout) SSjHJ SSZU 38T W4S SISM HBStiQ, CWILH^ 

(dynamic) '« R AM^I S^2J £tg# g 39UI#Sti SHSt 21 ^ 4= 2{Q. 

[0 0 5 5)31 I 4 (HIM . 3U2Sj Ul-U flfif SIS VGOfl Sttfl aAl* (digital) 2,^ SIS D V G 2j 

af-aa ^ai mi a ^E?t ueuoL 3g i 5Wi= . n fit ^Aiooa §^ iss?i UEiLtn ifieia. £ 

si *m*Q. 

[o o5 7i nm 1 4Wi m oi £ai wia awi (digital) sa- its dv.g= , lh^. as a^ia^vo 

LHISAl'a^l VSSaa AKJIOy 4« StfaHWKS) MBiWi N (channel) MPSFETN'U S N 
'1 51 5tltO.:DI£i*t MOSFETS . 3 JHIOIS (gate) SJ £813 (drain) ?t SS.afiS 2t£S W Ctpl 
4eHS EPI «|4i(ne0|). , a (conductance) UIS/JU LH¥ aS as- S3 a,VD L0J 2i(M 

ah lh¥ s*j ast vo l°i a^ii g^m est sissai ^mio. mosfetn i 4a (sauce) q mos 

F E T 1 SSi im (drain) M 5iOIAI a?l£ . ?l& aSt VF (39 3a aSt) SA1 fit.A SIS D A 2a 

dieta aiq§--»-*di(s).»asa nm §^ sis da2S| eta aqst A>.-?ioiie ?is m m Lffi vr f 
gsSeT 3ii -.^st vHEFPt ssatt. att. 01 ?5 asr vrefs , m sea ^ sip p a 2 oj 
Hi m ^ ai vre pog urSnoL mosf e t i 4 s n « son *m lh^ as aa- vols «s)uim 

tt Stc §fH*IS §Q. 

[0-0.5 8] &0ILH9J (dimamic) £ R AM2J »a?JSt?t £fSta3 SS 33 VDD 3j. Ul¥ 3S 33 VOL At 

01 a &*\%m sjohAis sis 2*?. pis aa v'b'ef a lh^ as aet. vdlsi asn sis uiatt : ^i £9a 
aim i Sisitan » SS Si ovass , mm m as aa voLa a*i?t ?\s asr vrefsek^ed hi 

5* «l% QblLH5T(dyna«l C ) rlieiXl (range) WI3, ClXli (digital) W« pv 
dsfe iSSie, SAic (range) S StftSD, 01 tfAj 0K»m W*Sf SJT VCOJ g t J 

a atr vpetn 4tfesit 3 a^pt spi aae ?i5 a& vre pa a*n uimtt sss , eiaii (diaitao 

SSt SIS D VG'a femiLHei -(dynamic) afelXI (range) 1 SICH^ 4= 21H, 0121011 ast3 

CIOILHS! (dynamic) ^ R AM2I StSStS $ £1= SOIPt) aQ. 

[0 0 5 9] a SSCHS . 01 Al ttia ElXlfi (digital) 2^ SIS Q V-QEIB OHQgOl! 6^1 E9 S 3S l 

2 a VaI OS? PXll (digital) BSt SIS DVGS- , *^ 5^. SIS D A 2 01 a fit PfBaYR^aj 

m siiw »g vdl2i a?i uim §5foi s^ai mmz. n gissjoj §?4 as ^ mosfet xaoi as mc 
i ~*"mc nou aa as xoch mosf e tp i i ~p i t na mich s^s s^sion *s«naa. oiaa £ aim sir 
aflaffl MosFETPi i -p i ; «M5i as aet vd Da a?m3 aki s^ia sia n nm t s 2 
' 1 s v« 1 Hitr a?M cr*v * gt?i uiaai g fe^e w« *.3Hl9t saioj. 5^ sis 0 
a 2 Lt mvt ewa*2i 86F c 3i stj© ?ia ssoii= . ch- §sa is waorsato.. 

[0 0 6 0] 01 OlgOfl, 31! 1 5011 OHAIEISLH. LH^ 3S 33 S3 SVDLOfl 21GHAI I 3fi « ^ 
•M BSta j« US XI31 3CHS Ei3 THos . US, S Si 23 VDD2 IBTO 3 1 Atl MJf» I tfg ^ M 

i is 2. 75 von ?h3^Da u?oj a 9i m oi mos f e tp i i ~p i ->si ^oi ataoi(?t) as. 01 

SOU 2j«KQ St 



32-14 



« ggj g°f VD La 3SI71 3 Sil ^jUST 711 Oli (case) 71 45ZiD. 

[0 0 6 1 ] 3g 1 60||£ . 3g2a LH" 3ST Bt3 aS V GM SeTB P731 (digital) 1TST as DVG2J 
H ua &!AI ffliei }1£ q»*£71 L1EIU3 2D. a, 31! I 7011S .Hi! 1 62J £1731 (digital) VST 5IS D 

v2a S tfSnsi *^5mjq^3b i boii= . 3 » ^Aioaa as m% e» uaua Basic*, at*. 

OISVSJ ^Aioilzr . £71 £1 42| flAINI 7|gq°S S^IS, 71107171 £aSS «B§&17I *ltT 71391 = 

2oi?i wkqsoi) . 01221 cm ^goii stBAier qqa est *7ie»a. 

[0 0 6 2] 31! I 6(H1 SiOi, 01 £AI Ofl°l Cl»i (digital) SST aS DVGr . £§a ii d2 COi ^ 

tf^ «3 1 as poscsi . siq f± as q w± ws sie poscou eisKa gga ir± da coa 
lii (dJty)'i aw*ia iq Mi as cci sstr sei (djty) anas oca.Kf) strera sa wut 

aSSk D€M 2fe5 aSS 83 a* CC- , 0KsfS3 (analog) • CI731 (digital) B!£» SIS A 
PUB IS I 00 MH (0U'71*liS* (megahertz) ) B 4ffl« UIIDSJ m« *n>4B SE| (duty) 5 0%g£E 

a mi ass aa. 

eo:o6.3J wmm . m± ma as p<j.scs , 3© i 7011 u&uszm, uw as asr *«>'.«*jaa 

03 jiji B6KHPS|S §trB3?Ha 3fcHEI (inverter) V5 1-V5 31 i^Tsja. £» SEI (duty) anas P 

cS □ *nS SqeSoi »^ «a as pos'cej 83 as q ir± as cos ^. a woiisa siqe 

XM 9± aS C024 9!bflE1 (Inverter) V6 I ~V6 4 0)1 733 3S CDt S= 

Mfe (iTa* D ) TflOll (gate) N A I 1 SitHIh USTItfN A 1 2J gq 3S= 3H1E1 (Inverter) V 1 Oil i a«l 

1 eras i Si m lduS> anas\ea. gq as q m as ccpigw bo. ate ja «Jft> 

aOitlS D C2J 733 S|S# ojtHEi (Inverter) V6 1 -VB 4= . 33 VDDB 3 1^ 3301^ 

[0 0 6 4] QWn. 0MSH (ana Icq) ClXtl (digital) ISf*. *1S A / Dc , «ltHEI?3 ^=73 Pi , a?l 
xloi MO S FE TP I I ~P 1 nOD D)#*W n ?H£| X0> (Noah) (NOR) TilPjS (gate) N O I 1 ~ ti O 

HEP* OmaSn fe'ttiH (inverter) V7 1~ V7nB atotO. Mfr .(MoAX TAPIS (gate) N p l l-N O 

nlT^SStS&xtfe \ SEi (duty) aotas. dcsj gq as..^ m ®± as cg> ..spa »aag 

3 *S3a..fl*«iB3Mlfe . »S 1^ as DA 22| gq dS7l SSOO SSap. 0^S3 (analog) • an® 
' (digrtal) as A/Of ^Sti- atf a ( Inverter) V 7 I ~ V 7 n2J gq aS= ., M OS F E T «|0) a 

4 MC l ^MC nSAI CH*tt M0| MOSF E f P i I ~ P I n 2J TilOIS (gate) Oil SSSQ. MQ\ MO 

f F M E VpM i -PVn™^7^uc8>= /as asr vpooa mkiH: 3 saie] ^wjs rf 

2a.avDLM i§ l&SiD. ±£h ^ (Hoah) JilOIS (gate) NO V l~N0.l n= > 3 ^61 tm 51 
1 "o A«2SI « d'a a>- ejqEf Jkm SHU. ^71 Si OBI ^AI OIISJ ^a PJtHa (Inverter) y 1 1 ~y 

a?as asri ?^7i «i«b iaiaa. 

[0 0 6 53 0121011 5^S^3, MOSFE T MO\ as MC I ~MC n= , CHS^ iQh (HoaH) .711 01 S (gateJ I NO 
I -NO nSJ gq ~dS7r ShQI (high) 2|B (level) S BOS BWOi WtlOS SP (duty) WfS 

DCsSa S=a gq ^ as tC?\ TiHU 0« level) S £13, ffitf «S S)S D A22J gq aH°J 

wiiDt n- »iM*i wa-Mac y= as 22011 aq^M S73 a*i vssg 212.' Taani do» ievei> s as. 
dp! -Sa aS»%F In mosfetr. i~p i S?fl«uapi s (w ^ehs sq, oi ihk lh^ aa 
i& voLsi pis aer vrefb tm^s ^ita 3 sa ass 31* asr vrefsi a 

*| I. B VOIPh) BL>. 

m n r si -ni-seirus ni &'Alfflie— 7H&~&1 SOL © x ©3 as P0SC2| °!HiE1 (inverter) V5 1~ 

J ' oi 8 i?SS.M vosla ilHiif^Uil aW lh ? aa asr vd ^^^a^Pia 
a ^mq maiff s^' tts as poscs^ei g??a »^ as coc , i son uewesi. a a asr 

B 7I2K T LE T C°i §E0il SHtfdEIOinO. 

to o 6 7] m. sa (duty) anas d 024 ^gqa ?39. asnw a siaa (inverter) vai-ve« 
J feroi«isS as asr vddb 3chs 3 gsr saoia-a wuji wiicaisoi) .. 3 733 ai^s 4 3g 

T AM l ifVVcs VDD2J ^9I(HI [CFS3 aq^jOII mmO. ^. °"ma (Inverter) V6 1-V64 

uVwm-va&Sk as as vddsI » 3 a*isi W K 2: svs acrs lw W 

* PO 0 ' M2i T D20K7B EI73& . 3S 3 ST VDD°I 3*l7h TflCPh tTSOJI 3SttEI3 UI2iq B8 Til 

a Ail td «oiPh) aa, aa 3sTvd d2j a$i7i varna a *hl**im aaaoa uias? as na ai» t 
d 3 01(71) aa. 

[0 0 6 B] ^7321 SOL SB (duty) BOtflS DC! ?Str t+E?BSN A T2J gq flftc^ f^Pal'^m, 
OSCBWI 83B 3S C021 3 2!tHE1 (inverter) V6 1 ~V6 4 Oil °lsT 733 32. C D7h 2^ J10I 

fhish) devei) s aoa aqsj Taaia do* level) s sia. oi^g &a sa (duty) ansis d 

C3 1 *S I illi as CC71 aqsjOII SIOI (high) BIB <i««i) S BO. 01 UHS0H. ^ (duty) 

anas ocs^a gqa gq m± as cc7i ss atn devei) q weoa dow leveo s a piers - 3d 

8S VP Da g#Xl q 2 5VS BC13 LI? g^3 712 T 201(71) 3733 , 3S 3ST V D D a 3 

9171 
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SCUSDS PlZf T I 01(70 tin, SSI B2T V0D2I 3W7F W0I3D3 HI33 |g A |2J T 301(73) 

[0 06 9] . OfefS3 (analog) • CIAI! (digital) BS SIS A/DS^I ffqg MOSFE T XO 

01 MCl-MCns . SEI (duty) HlOltlS DCS^EI §^ W± 32 C C7j Sfi MS (level) 

^ SMS (low level) S S 211 230fl ^£}Ofl SS MS (level) ^ oHDI (high) MS (level) S 3D. # 
7I2F HOI S-i- 32 CC°| MS (level) S § 7I2KJI 3S 321 V D D2| 3W »§§ gtteJ- 31 
og u^CH gt.K:[3 §e« IfA <ys C C2| MS (level) S S 7|20l S3 SSf V 0 D2| 3W73 3 oHg 
^WSI 6>*HHi ^S** SE 21£S , M OS F E T flIOi d!'f MC I ~MC n°J MS (level) SSI 

5 AizmrHown. up? 3S! asr vdl2i aw gsoi isoiao. oi ii, as 3sj\ vdo73 □ ««2i 

MtSwH»f StoOUE. 3W 'HCH MOSFETP I I ~P I n21 £401 Ol^ftOT SWIL LP? 3S H8t 
vo i_2| 3W73 3 S|g BAS^Ei SOiLfe 211 »W 4 2171 9I*H(U8SPII) . POILHej (dynamic) § RAM 

21 *bm etstHV 4= sie abipo aa 

(0 0 7 0) □!! I '9011s , 3D2 2J LHV S3 UiS SIS VGOfl 2t)£! ClAli (digital) SIS DVG2I 

HI 5 °l £A| M2| 7IB :?£E7| L3EJL33, 3H 2 bOUE . 3 tf ^A|0J2J SISE71 UEtUS 21C3. i, ? I 
M- 31! 92| LH" 32/ SIS VG'Ofl 5tTB PAI1 (digital) fIS DVG2J XII 32| £AI 0J°l 7IS 

:?*E73 UBU2 SfiSIO. S&i. 3U I 9 SI 3D 2 0°| gA|OII= , #71 E 1 6 LHAI 3D I 82J tf AIMS 
SllasaSshif 3U 2 121 gAIOfl- . 3U I93JB 2.02| 4'AIOtll 7IS32S BM» 210171 Wl< 

(0 0 7 13 3H i -901 2101. 01 £AI 01|2| CIXIS (digital) SST SIS OVGe , 3 7II0IS (gate) Oil OlteTS 
3 (analog) • PAl'l (digital) BSS" SIS A / D73 EH8*J §Sj flS^.MOSFET BIOI 3£ MC I ~MC ri 
m &=n 7H2| WIOI MOSFETP 1 1 ~ P I ni aSrtJCf. OlCltf- aW SlOt M0SFET2) £± (sauce) 
to P Sis (channel) MOSFETP 31 (20 1 2| M OS F E T ) H| EMS! (drain) (HI SS StftlU 3 EM 
°i (drain) £ . LH¥ S V D L Ofl SB ItSCK E, MOSF E TP 3 1°l ±±. (sauce) = 

, aa'a^ VddOU S^tlS, 3 7II0IS (gate) Oflto , SEI (duty) BIOISIS D CHI S3 S«« U 

2: C C7h 

(0:0 7 23 0| UMWW 2101, OrfeTS.3 (analog) ■ tl*li (digital) SSh SIS A/.d= 3| 2 OOJ UErUE 
e ^7| Ell S| ^ AIM 21 Ms ^SHS £13, SW SIOI MOSFETP 1 1~P 1 nOU CH§&r3 g*ISn ?H2| 
§7JSr PJkHEI ( inverter) V I 1 ~ V 1 ri* Sttt». E; 3 710*1 s (gate) Ofl B«« W± -C Cf Br&'MO 
SF ETP.3 l § . dISS? g MOI2 (size) SAl| S.«£IU UI3S) g 52 s^l 

loo 7 3) i»Ei»' 3iaa a?i m moisfet p i i~p i s-i rsj ^aj oaei iwpgn 

S EHS'*> MOSFE T WJCH MC 1~MC n2| 73 MS. do* level) m BT3 a^JSjOII £ (on) ^EH0I(7|) £1 

xiEf oia*> aw »ioi mosf et7f ssajas sssios as lh^ as aa vdl°i aw BioiprtssBxi 

' MOS FE TP 3 101 S (on) ^EHS S 71^, ^ £i± CC7| MS (level) 4 ^MS 




'1 

0: 

[oo 7 4) EtK 3U 2 1°l ^AlOflto , 3D i 9 2| ^Al 'Q|S| CI All (digital) SIS OVG01I M 

OSFETP3 11 "a«"3a« MOSFETP I 1 ~ P 1 ri2| S# EMS! (drain) 7rSXeiM ««S.P $ 

a (channel) MOSFE TP 3 2 (391221 MOSFE T) S CHtltT 21013. 3 S=f 3! Slfe 3711 SSrAI 
CK 

[0 0 7 53 3B 2 2M= , 3||2°I LH^ .a2| ®iZ tIS V GOfl StJ-S CIAI1 (digital) SIS 0VG2I 

3BY-2I MM Oil 7IS i?«E7F LIEIL33. 311 2 3(HIS , 3 t > SA|01|2| SISE7F UEhU3 |^o!Ch. E^, 01 
2a|W£ ; 3H I 9 5! 3S 2 021 ^AIODM 7IBSJES 210171 Wta(UHSOfl) , 0I212[ QE W* 

MET S3 S *7lt.K3. 

[0 0 7 63 3S 2 201 2101, 01 ^Al 01121 QAI1 (digital) H2S SJS D VG- , 3 7II0IM (gate) 0| QjgtK 
M OS F E T AOCH AI5 MC 1 ~MGni »S n »S| 3W HIOI MOSFETP 1 l~R1 nP S^J&Q. QJEItt 

MOSFETN3 1 03I32J MOSFET) 2| ± 




SI 

VoG^^albS2| ?i|0|S (gate) ae>Vg73SgS!Lh 

[0.0 7 73 0| fe'AIOIKHI 2101, 0WS3 (analce) • QAI1 (digital) SSI SIS A/Dc . . 31 2 pOI| UQUE 




[0 0 7 8) dSOfl. XIOIS (gate) tti!. SIS V g G- « *l§ ^BIS BN Cchanne I > ^SJ g^l M 
OSFETN4I 5! N 4 21 SSitJCK 0|£[tl MOSFE T2| EM2! (drain) = , 0IE3 ^EHS §P 

im (channel) §2| Q %}2i MOSFETP 4 I 5! P 4- 21 OlgeW 332/ S3 § 
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VPPM atfaa. 3 S# §tfS ±± (satre) 6 . a HOIS (sate) Oil £S3 bWICHi (bias) S3 VB1 
^N tBl (channel) S3 MOSFE T N 4 3§ OUSKD 3X1 SSI VSSOil StIBQ. ftg MOSFET 
Mia HOIS (gate) WIS . ±S3 7|g S3 VRQI SSSQ. E. US S3 MO S F E TN 4 23 I HO 
e (gateA P «IH (chanrel) HOSFETP42 I WflZH 018**11 3S3 S3 § VP POil MS 

S sXiM.latt R2 2i ois*ni aa aa vssm mojfetp 4 ;3 a i ems wwinr g sraw 

2*1= . #71 HOIS (gate) S3 V 0 SA1 MOSFE TN 3 1 21 HOIS (gate) Oil S3SIQ. E*. HBSf *3 
gVPPOU 30IAi aS3 VPPS . IHiea (oemory) OiHOI (array) MARYl SIE (»ord) 321 S^l 

SSISAiE flSEia. Ml 19 3. 5 V3 2I2J H 3*IS SQ. 
[00 7 9) OI20fl 3*13, HOIS (gate) S3 ITS SIS V g G3 »1 MOSFETN4I 3 N 4 26 : . MO 
S FE TP 4 1 3 P 4 2 £rS OUClgOll N 4 3 2) SAIOil SH-13 *1S §^ SIS1 ^g?©, MOS F ETP 4 3 

oieis amcmn WR21 a r 2 2s , 01 *)§ sis3 as ^ mosfetp 4 isi 

EH2J (drain) Oil 301AI SSI1 HOIS (gate) S3 V 0 SAi SSL* ±± <^uce> _gg|i (fpl oiertJIM^ 
i&2i gAlft, HOIS (gate) S3 V 0 1 Htf R 2 I 3! R 2 221 .3UUIQU QS3 WSmffl »f Si SB 
MOSFETN4 23 HOIS (gate) W &9ti 71* SISSA1 01 93k MOS FE TN 4 23 H 

2S%£e> sflfe 7IS S3 VR2) K3«|S S17I Ml Hi^SS HWSLia, 0|.3!M 3*13 HOIS (site) 

*§ 5aS s§m sa S3 vdd°i a*i si3 stfi area opia ass ±a3 a*iou ass soipd 
Hq. 

[0 0 8.0) . HOIS (gate) S3 l»l SIS VgGS*E) MS HOIS (gate) S3 V g= , Sp21 SOL. MO 
SFETN3 13 HOIS (gate) Oil SSSLK MEW 01 M0S.FETN3 13 (sauce) S*l, «* 3« Hffl 
MOSFETP 1 l~P 1 n3 (sauce) Oil SiOiAi S*l5r , HOIS (gate) S3 VqSCKW!) 

MoIfE TN 3 13 S3 Vt h .nS!S WS' 3*1 S V 0 -Vt HnOfl 3§H3. 01210)1 3SR S*l HOi 

5S!£It-S if-pTnei iA V ( iiS w rs5SASi asoi aa S3 VDD3 an ef§3 stm a=.a 

ShWsQ 01 S «AI 0113 2*51 .. #71 El 6 r 3B ' B3 tfAIM* DOT gfl ,Bg VDD» 
□ .«g S*l3 «a«M : eS8W- S^WIE. S*l SBCH MOSFETP I 1-P1 n3 S2 sqOI Olfe'SiH «»a 
LH 4 E~® m VD L3 S*l?i n g*IS^E1 giOiUe 21 SfXima DOIUi3 (dynamic) ^ flAMS|-g 

cm'SAiMi * 3e 3101 pi) hq. 
[d o e n ois3 ^Aiojs^a aoixis ^1 hbis . wiehbuq sq. ^< 
( i) lh^ S3 ira ass ^uisia n si!3 jaasiwi- sas cioimsi (dynamic) s ram go« 30j 

MOSFE T HOi ^!S1 tH§*t S^°S S^sjOii *iO| (high) Eil^ (level) E= ^31.^ (low level) Q| « 
Ufe O^Sa Tna.dg) ■ Cl'XIi (digital) B!» slS£r SI SEHOfl Sa^Q. -AJOia <g») B | 

E*j 3 HOIS (gate) Oil WW® MOS FET JMOi SSI iTS ■ flWOI S WJB ic ^ 
= (off) MS S! Q43 H 13 S*l nOi 'M O-S F E T2i 1(1). EWi (digital) .33 5lS2i Q 

Iq o5£> ?r □*£ (digital ) S3 SIS21 BftiElil. i»9 AK)I5 (size) S S «l 23 S*l I ^ 
3 M0SF ET3 HOIS (gate) S31 OWSQ (analog) 2i^0il HOItt 2HHI 3fffi *S3- S*I3 = LH^ SJ 

5iS iirS (analog) &3 ssai # ?iiS , 2?H3 S3 £is3 m 

r t«| aa S33 s*i xiioii sumra a^mi asw e si ir *«aa 3tt sin a« * 3Q 

' [0.0 8 2) (2) £91 ( 1) t,KHJ 3Sia. SS S3 3 LH^, SSI S33 1CHSI71 ^H SQ §| QflE 3 

4Tfi! eAlbj aSM LH^ S3 tISfl £**Sia. Q0ILH3 (dynamic) ^ RAM 13 S5fl ffl 

s£i§j ^ siQa sth sin as * 3Q. 

, ir Mii 3Sta DXIl (digital) S3 SI S3 S*l JMOi MOSFE Tl CI XI Oil mmill, SS 

a| flf3# ai aaf 3 'sSVffi S^oIe liW ss ^ sis3 s*i hoi m Msw^soa 

(4) ^71 <l)tMHI 3§ra ( (analog) S3 SIS 3 CW1 (digital) S3 SJS1 ?|^S|l m 
MOSF E T3 AiOlE (size) ft m LH^ S3 SIS3 a0|O« (layout) ±fl 3^1 21 
If 4= 3Q3 Bftf -sim 31 4= 

(5) g?\ (3>t^011 3Sia, DOILH3 (dynamic) t! RAM 13 S (chip) AiOli (size) 1 ^±t\H. 3 7301 
mm EEtf 211 ^ 4= 3Q3 3tf S2H 31 4= 3Q. 

[0 0 8 31 (6 )^31 (I) « UiAl (5).«0I 301. CIAI1 (digital) S3 SlSOil . SS) S33 S*l S§0il 
[OS2 »q s-i SS3 SE| (duty) 1 XilOi^ SEI (duty) KIOlslSl gxISiH, OWS3 <W'09 

) axil (digital) ea- sisou 3tf mosfet hoi a ssi asi aq ai am 3ma .HQisp. e| 

Mia a« id ; MOSFE T3 SS StfS ^ < sai£e > £E= EH3 (drain) 7ISAiE|0ll B«| ®± SSI 
gip la Snnel) £ 3 HI ES H 221 MOSFE Tl mmn. ifS H 1 21 S*l HOI M OS F E T3 
a^S ±^ (sauce) 7FSWSIM 3 HOIS (gate) Oil ±§3 SS31 BT6N »U (channel) *3 H33 

5os f eti iflSassTaa B3 vdd?i a &ig b«3 mm a§tt s^oie. a« hpi mosf 
etI aVW« oissiH wTa lh^ aa S33 s*i7i a &i§ a*is^Ei «oili& 51 »nv * soa 
sail gl 4* 3Q. 

(7) #71 (6) %W 3Si3. Lll^ S3 SIS! ^HltJ EIOILII^ (dynamic) t« RAM §3 Q° 3S 

ill 4= 3Q3 3tf S2H 214= 3D. 
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[0 0 8 4) (8) #7! (6) » S (7) tfOH 



St. CIAI1 (digital) Da asa §S) icE (node) 2) *)§ §^ asa HIB)3 ae)BXI2)a AIOI08 LH¥ SSI 

aaa gasn> sirs* sa ass gxifc) 212s , ^si ui^ aa aaa asi?) ?i5 aascK^Ei) £ 

0C! 3?2J lll^ aa 1)45 asa □OILIiej (dynamic) E8PJAI (range) § SfEHtt 51 © 4= 
242. QOIUia (dynamic) *J RAM §-l g*)l Cm BSaa 4 2iQ2 irti HiUl = 1 4= 2)0. 
[0 0 8 5) 016). S WSWOII a8KQ 0i?0)3 DS1 fe'AIOlKHI 5718)11 ^SISj°S gS$SA-|B , 01 aa = , £) 

?i gAioas fc)ss 501 owei n axil at?8)Ai ssed g?io8Ai m\ ?m eis ?fes) 5S mi use a 

D. (Mil 19. 3U I OH 21CH, PO|L||S! (dynamic) S RAM2I 082EI (memory) CHHIOI (array) MARYS . 
□ SIS 42! SIS1 5*^)11 aa4a OISEI (memory) 0||S (mat) (HI gut) 21 If * 
SO. E, QOILHej (dynamic) « RAMS , x 4 HIS (bit) E=x I 6 HIS (bit) §, aaa HIS (bit) 
^21 SiLK QOILHa (dynamic) § RAMg . aaa g§ SI8IC) SH . All flIOl 3 

£L) OIE284: (addrese) fit* a LH¥ HIO) 32§a 2tWIE)B OISCHOO Sa S2T VOD SI LH¥ SSJ 3a 

vol la ^s s goixies , chei Dixia ^Ai sail sibio sa 

[010 8 6] DH 200 2ICM. LH^ 3a ©43 SS VG21 ft I &' XII 2 2J 3SI HlOiSISl ^g£t CIXIl (digital) 
aa SIS D VG S 0)tefS3 (analog) Sa as AVO= . Ua aSS £)§2IAI SffeCK E, U)¥ 3a 
as VCir , OMSIl (analog) Da as AVCi SSL PHI (digital) Da SIS 

S 5EIE ®CK 215 9gr VREFS, £§a 21 BAIi 0118)51 2|i?0lA1 SS6BE §C). L||^ 3a ail t| 

s voe . \w4 3a 3a- vo l 0121a z*§ lh^ sai ±sstt 51 w 4 an , □ a^ ^aoiu ngsoa 

LIEJUfe SSI 0)Ei ^AI ^EHi SISIO SCh 

CO'.O 8 7) US 4 Oil SiOI. 715 SS) WiS SIS VRF GSI . 01 ^AlOdOil Xf2fl iTXI Sr=Q 

. 3m 5. dS70|E>3 OFlCISOli 3H80II 2JCH. 391 fl|0| M0SFETP2= . Si SEHS S 0tE|?l MOS 
FETS mm 24EK M, MISS (clamp) aSS MOSFETEJ B^S 2J£|0IH .. S?l B 

§ai2J C IE , SI ^EIIS B OlEiei m^S EllflSIP 20IS <&. 

[0 0 8 8) 3S I 408 2101, ElXli (digital) as D VGe , 2 50« L|E|L)E^. S^ ; aSl 

ti MOSF ETN I 4 2) Si ^EIItHI MF C 6 § ^»S)2 8)01 (high) tt)± (PAS) 1E1 (filter) 1 ^Slf ?! 
Oil 2)8)11, H gl) 5Hda 4= DC). ?S. »1 §^ as D A2M StitiflISS ; 2 60fl UEIUEU 

. 3 6mG a SH)£EH S1B2) SJJIGB?) US8)?« SPI ?|S8(aHS0ll) , g# C 61 4^18)118)01 (high) H)>s 

(PAS) §E) (f i:iter) 1 qi^S)Il 01^ Gl 5)711 tT , ? 04=01^)1 «KHtr 2g * 2iO. 

[0 0 8 9) ~m Q, 3m I I, 3g I 3, DU 1 4 . DD 16, 3i 1 ?, 3H 1 9, Dg 2 0, 2 1, 
2 2S)S'0)lCiSO|| 3U 2-3»H aOl, S9| XIICH MOSFETR I l-R i n& . §^ AIQI^ (elze) 
S 21 i4=: £30ie)2 8)a1 S)C). A; a$l 33101 M O S F E T P I l~P lnc , 08f iS □ a^S^ 

(conductance) 1 27) 501 £HIS.8H5 5ES . 29) 501 &53 ©Ulg lEn HIS. (bit). 2) MOS F E 
T 101 aSEffi EHgAI?l= 51 D 4= 2)E). *l# as D A22| : gej . a : Sl 0)tfS3 (analog) • □ 
XII (digital) BS as A/ 02| SWa- S!H|EH (Inverter) V 1 I ~V 1 hE)3 Q)MC)SO« icO) (Noah) ?«0| 
S (gate) N O I l- N OI n£ , t)€ Z)§ feEl WIS (gate) S EH*I8)E) 50IS LM? SE/gSS (claw 
) aSl =?4iiH icBa (channel) M0SF ET2J 2121011 M%%t 4= SJH . 391 2f^aS2| §1)= C 3,E 

^9 tEHS S 0)£)2| 1S)^S EH«8|C) 50IS LM? 

[0 0 9 OJ DD 17 a -)g 2 0011 L|E)L)S S"^ ITS as POSC a SEI (duty) WiOiaS 0 C2| ^illSJ 

^ss ", oieit* ^aioiioii °jt) jsisfg g^xi sten , 2.361 ueiu= wis (gate) aa- ©a as v 0 g 

(HI EHiiAlE Ote)P)XiOIE). 

[ 0 0 9 U 01^2) SSSSS , ^S S)D S ^SX)0|| 2|S)I1 01^013 B3§ □ HII20|(?)) i! 0I§ ^0)°]. 
C)0ILI|2J (dynamic) ^ R A M2| LH¥ aa tttf a SOU Sj©E) -3301 2J* 10) ^StftXIB . 35£S ftTSS 501 

6)ue), ins is; ffernrtf assA) Biiis «<s& 5oiu , la?) ui^ aa 1 ai» ass.^yit) ?i§a pas 

El (memory) QSjsiM m\ a teE| IjajaS S*I10«E : S)SiJ 4= SiD. 01 SIOjE 21 ¥ §31! 3SJ 3 

ai ?iis it-ga lh^ aai 3a- a*s asa 012) »g aa asi LHSti Bjsassias m\ 
011 ^a?ii s)a&-4=.»ao. 

[0 0 9 2) 

rasa 3:2)) eaoy aoi axis ass Einsja 5011 asm aoixis mm wstm ^S8s, bpiehiu 
c) ao. 4, i.H*r aa a^asi □ gs) 3^a wssw?) esd oomia (dynamic) s rami 
on 2toi, ui¥ aa aa asa , 3 gqa lh¥ aa saa) ^sa ?is aaB>a Aioia a^ixn ax)a«)ii 

CMEia MOSFET XtlOl 321 E||§tf £tf£S 3^S!0lj 8)01 (high) Oil (level) ES.XIBHH (lp» level) 
E)2 XUB 0IMS3 (analog) • C|X|S (digital) 6)2- aS2),. ^1 ^EHOfl S*|5|I1, R8| S)g AI0I2 (size 
) S Et) □ ?II0IS Oate) 0)1 EH§^ MOSFET IIIOI 3=1 S*= 5^S 3^011 S (on) ^Ell 

Es as (off> &ehs a c)4=a »i ia a?i nioi mo s fe t2) §<§) smt pais (digital) &a as2) 

. Jl B«4 irE (node) 7) PAH (digital) Da aS2) fei Weill SZ^S A)0li (size) S S WI2a 3 
*| «|0| MOSF E Ta 7IIOIS (gate) 3ai OiySD (analcg) 13)^011 flIOIt) 508 2|S)2 di^a S*ia Ul^ 
3SJ Sal 45SB OIHSD (analog) Sa aS2) 1 ?|2S q»g£) 5°S , 23||a S2T aS2| §5) ^^f a 

u)sjoa aa-Ai3ia. ui^ asj saa m\ flion gj§8ioi 2^oa tsswi w 51 w 4= ac). 01 am 3a sa 
a lh^ aaa mmvi urn** ^a so 3*?o«e n^a exioa asoa mmm nie lh^ aa aa 
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S|Sg tttStm. CK3ILHS) (dynamic) S R AM §2| §S}# °i%m 21 IT 4 SO- E, PX11 (digital) ? 
2/ S|S2j 291 mffl MOSFETi PXI§S)0il HIOIS12, SSJ 92? SI Ul¥ sa S2J2I2I S9|*lPf 2SJOR3 

wis lh" asr wis sisai a« hich §sti n+ttit 4= sasa- baim. qmbj (anaice) asr as a pa~i§ 

(digital) mi S|Si 391 W1CH MOS F E T2| AiOIZE (sias) 1 SMI SB, Ui¥ S2I tf*3 SIS2I £11 

p|01§'( layout) ifl 3SJS ^-isK. POILHSJ (dynamic) S RAM i°l § (chip) AIOI* (size) 1 4=1:61 

X n mhissh s.s>ti %m ir 4= sip. 

to o a 3] #pi lh^ ser i&s sis2i pxii (digital) mi sisob , as 22421 s*i eeoa tusn get u- 

± £!3:2| =E| (duty) § NIOItt 5P (duty) H101SIS1 tiXtetH, Ofe'SP (analog) • PXI1 (digital) gEr 
SlSOfl 21fct MOSFET HIO) >j:s:2|. ^21 ^ lf>s <ya:OB 2|gKQ fllOISUl- S£= HI 1 51 2?| HICH MOSF 
E T2| 9tt3 ±£ (sauce) <E= EMSJ (drain) PISMEKHJ g«M m± dSl W£P HIS (channel) U 
2| »| 1 Sl22| M0S.FET1 g*|8W, 3r£ Hll2| S£l HIO) M0SFET2I SB §tjt! (sauce) 

P1SX1EI0B 4§21 SQ2J1 a=N 382 (channel) tJSJ H1.32| MOSFETi ^*lt> 2J2S , 2SI .2 2/ VDD 
PI a*l2| 6^011 3*1 HIOI MOSF E T2J §S S^OI 0I2SKHI IH^ SSI 9 

eisi a*iPr p §ii asis^p *oiu= 21 axitt 21 ir 4 sick a, paii (digital) ser siS2i §*m 

(node) 9\ XrS §3 S|S2| Hj&a SJ^EW2h2| A|OI01| LH¥ SSJ S2|21 23*11 «2j8P Sift* tt8T SIS 
1 22S . ^81 LH^r SSI S&2| 22IP1 PIS aSfSCK^EI) sSOfe' 2°21 LH¥ .aST-WM SIS2J CIOI 

Lliej (dynamic) EB2JXI (range) 1 mti 2if ^ 2P, 0I3MHI SJSffi LH^ BBIfJ! SI SI ^d|^ QOILIiej 
(dynamic) « R AM §Sfi QS| 4= 2iCh 

ZJQ8+ fig] 

OH I ] 01 WSOI Sl§S! CBILHei (dynamic) « R AM2J ^AIWII P|EI?I^ ti^ UUOICK 
[DU 2] 3U12I CmiLHSl (dynamic) tJ R A MOB 5*13 LH¥ 5IS2J © flAJOMI ?\Em= mm 3 

SOIQ. 

[3U3] LH¥ aST#4S tlS2| # 4tAI0tll PJEIPIb §^ 1SE0IQ. 

PU4] 3@ 221 LH¥ a8f.f« tISOII SBlfi PIS 9^ «• ^A(0«1 P|ei?l^ PIS ^SEQIO. 

(3a S] UH 22J LH¥ 3^ U4S SISIHI 5tJS :brtfS~l (analog) 5|S°I tT ^AIOII PIEIPI& PlM 
EOID. 

PU63 524 0IMS3 (analog) SgT t|S2J % ttAIN* PVEIsMSr Al^gl (system) ?Hy£OIQ. 
Pi) 7 J HS 5°I Or^MH (analog) HI l°l iAIOIIl PISIPIfe SISEOID; 

PS! 8 J 52| OM&n (analog) f ISS| HI 22J £ Alttll 1 PIEIPlif filSSOIPr. 

pa- 9i 3si22i uiif! a'ef-wa fiisiHi st^a oxia (digital) aa aissj hi 121 aiajmi pieipic pis 

^EOll-h 

D@ 10] 3U92| C|A-|i (digital) SS2| « ^AIOIII PlEIPie Alii (system) JH^EOO. 
PH I ll -111921 pXli (digital) SfSf IIS2| ^AIOBS PISIPI^ siSEOIQ. 

[3g 12] US 92| ClXii (digital) S2i tISOfl m® &UIE1 (Inverter) 2| tfAIMB PfEIPI^ 

iSf §«SOIEh 

IDS : i 31 3H22I L||^ agr SISOS StlS El?:il (digital) -2121 SIS2I HI22| ^AlOlll PfEIPl^ PI 
B -?^SOIQ. 

. am I 4] 3U22I LH¥ 2£J ©iS SISOB 5t^S CWIS (digital) 3£T ^S2| HI32| ^AIOBI PIEIPI^ PI 

PH 1 5] 1 42| PXI1 (digital) mi S|S2| ^ 61 AIM* P|E|3?|£ «Q| ^SSOICh 
PS 1 6] -111221 LH¥ 321 HKS SietHI St^a PWl (digital) S2T S|S2| HI42I ^AIWIS PfEIPIc PI 
& ^EOICK 

Pi! 1 7] 3g 1 621 PXI1 (digital) 2°T SIS2I ^.tfAlNI PEIPI= SISEOIP. 
PH I 8.] HE 1 6,21 PTJIi (digital) mi S1SS1 t+ ^AIDIIl PlSIPIfe i.i£ HIS 3S0IP. 
PH 1 9I 3H221 LHV BST SISOJ PXIS (digital) ^ST 2|S2| HI 5 21 ^AlOili P1EIPIS PI 

B ?SEO|p. 

PU 2 0] 311 I 92| PXI1 (digital) mi fflS2J ^AJODl P|E|P|^ tl£EO|P. 

Pg 21] 3H22| LHV SST B4S SIS Oil mi® PXI1 (digital) S|S2| fl|62| ^AlOlll P1E|?|^ 7\ 

B ^SSOIP. 

PI! 2 2] Pg 22| LHV BST IK! SI SOB S«S PXia (digital) mi S1S2| HI 721 gAIOlll pieipi^ pi 
B ?SEOIP. 

Pa 2 3) Pa 2 22| PXII (digital) mi SIS2J 6'AlOlll PIEIPIc SISEOIP. 
Pa 2 4] 01 ©SOB ^AP eaSfS Xhi Ol 3HBtr POIlliei (dynamic) IS R A MOB Ul¥ S2| W45 SI 

S2| UBB1 PIS|P|= PIB ^?2£0iP. 
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US 2 5] LH¥ Ser Wtl SIS0I1 QXI1 <di 9 ital> Sgr SIS°i «82| gAIOUl 7IEI?I = PI 

S 93EOIQ. 

Dg 2 6] HU 2 551 □ *!§. (digital) SSI SISW St® *l« 8* 4ISS| «• tfAIOVl TKPIfe gst4* 
EOID. 
t¥s21 dSl 

MARY (NISEI (memory) 01 01 01 (array) , XD X OiEEIl^ (address) CiaQ (decoder),. XB. X 01 

EHI£ (address) btffl (buffer) , SA ifi^S.^, YD Y OlEEII^ (address) (decodsr) , YB 

• Y CHEcll± (address) Biffl (buffer) . I O L110IE1 (data) ?J1^ SIS. TG E10I9 (timing) S« SI 

£, VG LH^ SSI SIS. D : 6~0.7 ej§^ DI0IE1 (data) E& 3 

E.W. R AS B SJA (wax) CHEBO^: (address) ±SSS (stroboscope) £!£ I£ 3 £1^9 », C ASB- 

• (column) 01 ££t& (address) ilSS (stroboscope) d'S Sc. 3 B^B Jl, WE B €K)IS 0IL1I0I 

§ (write enabie) E= □ E<Me »> AO~Ai 01 EcO£ (address) as 5Ec3TO», VOD 

aa asr Eb n erae-a, \/ss.--m\, a?i e^ a eras »«. vdl as asr : vrfg 

315 aer sis. vref ?isaer. avo ••••• dhsjsd <ahaioa> ser 

SIS,. D V G PXI1 (digital) SI 
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a. A (s) , B is) . H <s> , Q < > . B < ) SB***. NO I SE inOI* (raise) . A / D 

0^3 (analog) CI XII (digital) H» £|£, MCl-MCn HOSFET WH AS. V t h, V t h n 

••a?yxi ssr. vf a^r. posx w± sis. dc ^ei (duty) xoorsis. v 0 g nom 

(gate) SB S4S tlS. Vg OtiQm (sate) SgJ. P1-P6, Pll-PIn, P2I, P3 1-P3 2, P 

4 1 - P5 I P tm (channel) MOSf E T, N I-N8, Nl I ~N 1,5, N 2 1, N 3:1, N 4 1~ 

N4 3, N 5 I ~N 5 3 N *Hy (channel) MO.SF ET, R R 1 0~R I n, R2 l-fl'2 2, R3 \ 

F 1 -~ F 4 (fuse) , T I ~T3 NPN HlOliy (bipolar) S£!Xl£E1 (transistor) . C I 

~C6-«»«B. O A i ~ D A 2 # DA 3 l~OA3 n, D A 4 tm -S^ SIS, VI, V11~V1n, V2I~ 

V2n, V3l~V3n, V 4 1 ~V 4 n, V5I-V53, V61-V64, V71r-V7n- CMOS 

2lhflE1 (Inverter) , NAI hlSL (NAN 0) 2U0IS (gate) , Kl O 1 l-NOIn kOMNoah) (NOR)?tl 

Qm (sate) . 




PH 2] 




Pi 3] 
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